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done in earlier classes and reoriented to the use of Mathematics 
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torms used in the course-content and show their practical utility. 
It is not desired that he should burden the student with too many 
mothematical details, methods and problems. ) 


(CLASS IX) 
Unit 1 —ARITHMETIC 


All questions should be straight forward. Application of 
Algebra should be permitted in Arithmetic. 

Revision of previous work—Vulgar and Decimal fractions 
including Recurring Decimals; Extraction of Square Root у 
Square and Cubic measures ; Simple examples of Unitary Method 
including Time and Work, Time and Distance, Percentages and 
easy cases of Simple Interest. Simple ideas of Approximation 
( excluding Contracted Method and Infinite Series ). 


Compound Interest ( calculation of interest only ) » Profit and 
Loss. 


Unit 39—ALGEBRA 

Revision of previous work— Directed Numbers ; Fundamental 
Laws ; Problems and Simple Equations; the following formule 
with their applications: (a-4-2)?, (а-09)%, a®-b%, (a+b)°, 
(a- b)’, a® +08, a? — b? ; 

Easy Factors ; H. C. F. ; L. C. M. ; Easy Fractions. 

Simple simultaneous Equations involving two unknowns ; 

Problems leading to Equations, Simple and Simultaneous ; 
Graphs of Simple Equations. 


Unit 4—GEOMETRY 


THEORETICAL 
Revision of previous work ав in The Board’s Syllabus up to 
Class VIII. 
To prove— 
arallelogram are equal, 


1. The opposite sides and angles of à р 
each diagonal divides the parallelogram in 
and diagonals of a parallelogram bisect one an 

2. A quadrilateral is a parallelogram if— 

(i) both pairs of opposite sides are equal, or 
(ii) both pairs of opposite angles are equal, or 
(iii) опе pair of opposite sides аго equal and parallel, or 


(iv) its diagonals bisect one another. 
8. If there are three or more parallel straight lines, and the 


ade by them on &ny one straight line that cuts them 
any other straight- 


to congruent triangles, 


other. 


intercepts m 
are equal, then the corresponding intercepts on 
line that cuts them are also equal. 


The straight line drawn through the middle 
o another side bisects the third side and is 


point of one side: 


of a triangle parallel t 
equal to half of it. 

The straight line joi 
gle parallel to the third side and equal to half of it, 

4. Tho formal proof should be preceded by practical work 
with squared paper in all the cases of this paragraph. 

(г) Parallelograms оп the ваше base and between the same 

parallels are equal in 9168. 

(iz) Triangles 0n the same base ( ог on equal bases ) and 
e same parallels ( or of the same altitude ) are equal 


ning the middle points of two sides of a. 


trian 


between th 

in area. 4 “ 
(iii) Equal triangles on the same base and on the same side 

t are between the same parallels. 

(iv) Па triangle and а parallelogram stand on the same base 


o between the same parallels, the area of tho triangle is half 
arallelogram. 


a right-angled triangle the square on the hypotenus® 
m of the squares on the sides containing the 


of i 


and ar 
that of the p 

(v) In 
jg equal to the su 
right angle. 


Гы 1 


(vi) Ifa triangle is such that the squaro on one side is equal 
4o the sum of the squares on the other two sides, then the angle 
contained by these two sides is a right angle. 

5. To prove— 

The locus of points which are equidistant from two fixed points 
is the perpendicular bisector -of the straight line joining the two 
fixed points. 

The locus of points which are equidistant from two intersect- 
ing straight lines consists of tho pair of straight lines which bisect 
the two angles between the two given lines. 

6. (i) The perpendiculars drawn to the sides of a triangle 
from their middle. points are concurrent. 

(ii) The bisectors of the angles of a triangle are concurrent, 
(iii) The medians of a triangle are concurrent. 

ы PRACTICAL 

1. Revision of previous work. 

(i) Bisection of angles and straight lines. 

(ii) Construction of a perpendicular to а straight line. 
(ii) Construction of an angle equal to a given angle, 
(iv) Construction of parallels to given straight lines, 

(v) Construction of triangles with given parts. 
(vi) Division of a straight line into а given number of equal 

parts. 

2, Construction of quadrilaterals. 

3. Construction of 8 parallelogram equa 
‘and having one of its angles equal to & given angle. 

4. Construction of 8 triangle equal in area to а given reoti- 


lineal figure. 


1 to а given triangle 


CLASS X 
Unit 1—ARITHMETIC 

All questions should be straightforward. Applications of 
Algebra should be permitted in Arithmetic. 

Ratio and Proportion ; simple examples on Unitary Method 
including direct Problems on Income-tex, Foreign Exchange and 
Draft ; Metric system dealing with topics of conversion. (Adequate 
practice should be given in the use of the metric system of weights 
and measures including area and volume). 


[ iv ] 
Unit 2—ST ATISTICS 


Frequency Tables ; Averages—Moan, Median and Mode; 


Mean and Standard Deviations ; Graphical representations— 

Histogram, Frequency polygon, 2 
(АП data used for imparting the above-mentioned rudiments 

of Statistics should bə collected by the pupils themselves. 

Examples : Weights, heights, ages of pupils, their school atten- 

dance and progress in studies, etc.) 

Unit 3—ALGEBRA 


Simple quadratic equations аз 
faetorisation. 


Graphical solutions of sim 
Degree ; Ratio and Proportion, 


Unit 4—GEOMETRY г 
ТНЕОВЕТІСАТ, 


сап be solved by easy 


ultaneous Equations of the first: 


1. To prove— 


Thoro ів опо circle, and only ono, which passes through three 
given points not in a straight lino, 
2. Axioms— 

In equal circles (or, in the same circle) equal chords cut off 
equal arcs and subtend equal angles at the centre and conversely.. 


T e— а r 
в im line, drawn from the contre of a circle бо bisect: 


a chord which is not a diameter, is at right angles to the chord: 
and conversely, | Е 

4. In equal circles (or in the same circle) equal chords are: 
equidistant from the centres and conversely. 

5. Тһе angles which an arc of a circlesubtends at the centre: 
is double that which it subtends at any point on the remaining: 
art of the cireumference. | | 
Р 6. Angles on the same segment of a circle are equal, P. 

the line joining two points subtends equal angles at two o 
oints on the same side of it, the four points lie on a circle. E sl 
е 7. Тһе angle іп а semi-circle is а right angle ; the әй holen 
ent greater than a semi-circle is less than a right ee ie | 
idi i-circle is greater tha i 
the angle in 2 segment less than а semi-c g 


yighb angle. 


Evel 

8. The opposite angles of any quadrilateral inscribed in a 
circle are supplementary and the converse. * 

The following theorems are also to be included :— 

(i) The tangent at any point of a circle and its radius through 
the point are perpendicular to one another. 


(ii) The two tangents to a circle from an external point are 
equal and they subtend equal angles at the centre. 


(iii) If two circles touch, the point of contact lies in the 
straight lino through the centres. 


PRACTICAL 


Simple cases of construction of circles : construction of 
Designs with Geometrical Figures. 

Unit 5(a)— MENSURATION 

Area of a Triangle ; Cireumferonce and Area of a Circle ; 
Surfaco and Volume of Rectangular parallelopiped, Cylinder and 
Sphere. 

Unit 5 (0) GEOMETRY OF SPHERE 

Elementary ideas of Geometry of a Sphere leading to the 
definition of Latitude, Longitude. 


The following démonstrations and experiments are suggested 
Hn Class X, in connection with the different units, as indicated 
elow :— 


1. DEMONSTRATION & EXPERIMENTS 


(Note: "Р stand for demonstration and "E" for 
experiments ). 


Unit 1—ARITHMETIC 


D. Explanation of Specimen Cheques; Drafts ; Bills ; 
Foreign Currencies ; etc. 


Unit 2—STATISTICS 


E. Determination of weights, heights and ages of pupils and 
their Graphical Representations. 


Unit 4A—GEOMETRY 
p. Explanation of Models of Geometrical Figures. 
Unit 5 (3)—MENSURATION 


E. Measurement of Areas of Rectangular Figures and 
Triangles ; Circumference and Area of a Circle. 


Unit 5 (b) GEOMETRY OF SPHERE 
D. Geometry of Sphere. 
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a 


Miscellaneous Examples on the first four rules 


қ Examples (1) 


1. Tho sum of two numbers is 2346 and one of them is twice: 
the other. Find the numbers. 


3 ) 2346 [ 782 
If one number=1, 21 , 
the other — 9, 24 /. one number=782 
by addition, 3 .94 and the other number 
8 = 789 x 2=1564. 


9, Thesum of two numbers is 1734 and their difference is 
904, Find them. : 
Suppose the numbers to be z and y. 
Then z-d-y-—1734 
and g-y= 204 


қ (adding) 22--1998 
S ш>--1938-- 2=969 and y=1734 – 969—765 
^ the required numbers — 969 and 765. 


3. Thesum of two numbers is 5 times the smaller and the 
larger number is 420 ; find the other number. 

The greater number+the smaller number —5 times the smaller 

number, 

/. the greater number-— 4 times the smaller number. А 
the required smaller number—the greater number--4, 

=420+4=105. 

4, The population of India being 315 millions and their total 
yearly income being 11340 million rupees, find the yearly income 
of an Indian on the average. [ C. U. 1932] 

The yearly income of 315 million men —11340 million rupees. 
the average yearly income of an Indian 
_ 11340 millions 
— 815 millions 


Eng. Core Arith.—1 


.. 


.. 


846 
315 BYPees=36 Rupees. 


CORE MATHEMATICS IN ENGLISH 


5. Two numbers when divided by а certain divisor leave the 


ively ; but when the sum of the 
i 5 and 2986 respective à 
225522 ет by the same divisor, the remainder із ED 
I d [ P. U. 19 
i divisor. \ 
"Жз ан the two numbers separately, the remainders are 
It те е -. Iftheir sum ів divided by oe 
1515 = ill remain (4375+2986) or 7361 аз remain or. 
divisor, po remainder is 2361. It is evident that 7361 52 
poca ub the divisor by 2361 (i.e., if we divide 1881. by ihe 
Б oy uotient will be 1 and the remainder left will be 2361). 
divisor нь required divisor—7361 — 2381-5000, 


6. A and В together had Hs. 82, B and О Rs. 70, and А and 
с s 76. Find how much each had, 


The sum of rupees of А and B—89 


»» 0 ” » Band C=70 
» э» Aand 0—76 


+ Twice the sum of rupees of А, B and 0— 998 

/. The sum of rupees of A, B and 0=998--9=114 

<. Ahad (114-70) or 44 rupees, B(114 — 76) or 38 rupees 
and О (114 — 82) or 32 rupees. 


7. The quotient arising from the division of 9264 by a certain 
number is 17 and the remainder is 373. 


Find the divisor, 
[ 0. U. 1929 ] 
Divisor=(Dividend — Remainder) + Quotient 
Here dividend — 9964, quotient—17 and remainder= 373, 
“. the required divisor= (9964 — 373)+17=8891 +17=523. 


8. Ifa number when divided by 56 leaves a remainder 29, 
what remainder will it leave when divided by 8 ? 


[ C. U. 1927 ] 
56 is a multiple of 8, .. the part of the number divisible 
by 56 is also divisible by 8. 


When the whole number is divided by 8, the remainder 
will be the same as that when 29 is divided by 8. 


8\99 ( 3 
} 24 \ /. the required remainder=5. 
5 


ARITHMETIO 3 


9. A boy had to divide 7865321 by 954. He copied a figure 
wrong in the divisor and obtained 33612 as quotient with 
remainder 113. What mistake did he make ? (0. U.'36] 


Divisor=(Dividend - Remainder) + Quotient. 

Неге divisor=(7865821 — 113) —33612 
—1865208 —33612— 934. 

The boy copied 234 in place of 254. 


[N.B. Here the operation of division of 7865208 by 33612 
Should be shown. ] 


10. Divide Rs. 390 among A, B and C, во that A may get 
Hs. 10 more than В and B may get Rs. 7 less than C. 
If B gets 1 share 
O will get 1 share+Rs. 7. 
and A will get 1 share+Rs. 10. 


2. Тһе whole amount=3 shares+Rs, 17 
2. the amount of 3 shares = Rs. 320 — Rs. 17 —Rs. 303. 
7. the value of 1 share = Rs. 303-3 = Rs. 101. 
*, A gets (Rs. 101-- Rs. 10) or Rs. 111. 
0 gets (Rs. 101+-Rs. 7) ог Rs. 108 
and В gets Rs. 101. 


11. Divide 24680 rupees among А, B and О so that for every 
2 rupees given to А, B gets 3 rupees and О gets 5 rupees. 


С. U.'35] 
Every time A gets Rs. 2, " 
B gets Rs. 8, 
C gets Rs. 5 


;. Every time they three together get Rs. 10. 
-. Each will get his share (Rs. 24680--Вз. 10) or 2468 times. 
-. А gets (Rs. 2X 2468) or Rs. 4936, 
В gets (Rs. 3 х 9468) or Rs. 7404. 
and О gets (Rs. 5x 2468) or Rs. 12340. 


12. Find the least number of rupees that should be added 
to 149250 rupees to make the sum equally divisible among 4744 


ersons. от.” 
ш 4744 | 149250 ( 81 (9,0, 96.1 


14939 


6930 
4744 
2186 


7. the least number of rupees = Rs. (4744 – 9186) = Вв. 2558. 
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dividend is 37693, the 


13. In а certain division sum the 
tless than 104. 
[ 6. 


quotient 52, and the remainder greater than 52 bu 7 
Find the divisor. U. '851 
52 | 37693 | 724 Here the remainder is 45. But in 

) wd the problem it is stated that the 

ter than 52 but less 


129 remainder is grea 
We. than 104. -. the last digit of the 
ae quotient will be 3 instead of 4 and then 
i the remainder will be 53--45--97. 
123. 


/. the read. divisor = | 
34. Spending annually Rs. 1900 for 7 years I һай incurred 
Some debt, which was subsequently cleared by reducing my yearly 

expenditure to Rs. 880 for 9 years. Find my annual income. 
re for the first 7 years 


nditu 
ce reds = Ез, 1200 x 7 — Rs. 8400, 
a эш T „  » next 9 years 
= Ез. 880x9-Rs. 7920, 
4. 00» ” » и for 16 years 
=Rs. 8400+Rs. 7920 
=Rs. 16320. 


*: After 16 years there is neither any debt nor any savings, 
7. the total income is equal to the total expenditure of 16 years. 

2. the total income of 16 years=Rs. 16320 

.. the required annual income=Rs. 16320+16=Rs. 1020. 

15. If 109 is multiplied by a certain number it is increased 
by 2071. Find the number. 

Here 109 x the reqd. number —109--2071— 2180 

2. the reqd. number=2180+109=20. 

16. When & number is divided in succession by the factors 
2, 3 and 7 of the divisor, the remainders are 1, 1 and 6 
respectively, what is the complete remainder if it be divided by 
the divisor ? 

[ The rule: The complete  remainder— lst 
(ist divisorx2nd  remainder)--(1s& divisorx 2nd divisor Х 8rd 
yemainder)+ (1st divisor x2nd divisor х 3rd divisor X 4th remain- 
дег)+- "апа so on if there be more factors. ] 


complete remainder 
Jtt dde ee m 


= 


remainder+ 


ARITHMETIO 5 


17. Is 893 а prime number ? ГА. U. 1907]: 


LN. B. (1) A prime number is one which is divisible only by 
itself and by unity, ie, 1, but not by any other number. 
Thus, 1, 2, 8, 5, 7, 11, 13, etc. are prime numbers. 

(2) The rule for finding whether any number is prime or not. 


Divide the number successively by the prime numbers 2, 3, 5, 
etc. Ifitis found that the number is not divisible by any such 
prime number, then it is a prime number. But up to what greatest 
prime number as divisor should the operation of division be 
continued ? The rule is that while dividing on in this 
way you find the quotient less than the divisor, you should 
discontinue the operation of division.] 

The last digit of 893 is 3, .. at first sight it cannot be said 
whether it is prime or not, It should be tested by dividing it by 
the prime numbers 3, 7, 11, 13 etc. Proceeding thus it is found 
that 823 is not divisible by any of the prime numbers from 1 to 
29. In dividing 823 by 29 we got the quotient 28, which is less 
than the divisor 29. .. We should not divide it further 


by any other prime numbers greater than 99. г. 823 is a 


prime number. 

[Here the reason is that if the number would be divisible by 
any number greater than 29, its quotient would be less than 29 and 
823 would be divisible also by that less quotient (. what is 
divisible by the divisor is also divisible by the quotient). But it 
has already been found that 823 is not divisible by any number 
less than 29.] 

18. A and B had equal shares ina flock of sheep, of these 
В took 55 sheep and paid Rs. 90 to A who took only 35 sheep. 
Find the price of each sheep. 

The total number of sheep — 554-35 — 90. 

* өнеһ will get 45 sheep, if they are equally divided. 
5, B has given А, Rs. 20 for 10 sheep he has taken from 

A's share. 

5. the price of one вћвер= Rs. 20--10 = Bs. 2. 

19. A clock takes 3% seconds to strike the hour of 5 o'clock. 
How long does it take to strike 9 o'clock ? Гр. В. 42] 
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There is 1 time interval between two Sbroke-sounds. 
2. There are 4 time intervals in between tho Б stroke-sounds 
and to strike 9 o’clock the time intervals are 8. 
Now 4 intervals last 8% seconds. 
-. 8 intervals last 34x2 or 7 seconds. 


20. Find the sum of all the numbers that can be formed by 
the digits 2, 3, 4, 5 taken all together, no digit occurring more 
than once in any number. [ €. U. '50 ] 

24 numbers can be formed with the digits 2, 3, 4, 5 taken all 

together. If we place 2 in the thousands’ place and arrange the 
rest, there will be 6 numbers, viz. 2345, 2354, 2435, 2453, 2543, 
2534, 5 
i Thus placing 3, 4, 5 respectively in the thousands’ place we got 
10 every case Such 6 numbers, Now it is seen that in each of the 
thousands’, hundreds’, tens’ and units’ places there are six 98, 
віх 3's. six 4% and віх 5's. Their sum is84. .. The total 
sum of the 24 numbers = 84 x thousand+84 x hundred 4-84 x ten 
+84 х unity —84000-1-8400-1-840--84 = 93394, 

ІМ. B. Тһе rule for finding how many numbers can be formed 
with a few given digits taken all together, no digit occurring 
more than once in апу number is as follows : 

If there be 9 digits, there will be 1x 2 or 2 numbers, If there 
be 3 digits, there will be 1x2 x3 or 6 numbers. Thus in case of 
4 digits there will be 1x 2x34 or 94 numbers and go on.] 


21. A man lost as much by selling 30 quintals of rice at 
Rs. 16 per quintal as he gained by selling 40 Qu. at Rs. 23 per 
quintal. What did each quintal of rice cost him ? 

The selling price of 30 Qu. of rice — Rs. 16 х 30— Rs. 480. 


2nd ,, T » + 40 , » =Rs. 98x40—Rs. 920. 
-. the total selling price of 70 quintals — Rs. (4804-920) 
=Rs. 14004 


Now in selling 70 quintal of rice there has been neither any 
gain nor any loss, .. the total cost price is equal to the total 
selling price, 

бі the ов price of 70 quintals of zics-« Ba. 1400. 
the cost price of 1 Qu. of rico=Rs. 1400--70-—Rs. 20. 


ARITHMETIO 7 


99. Along a hedge 590 ft. long 60 trees are planted аб equal 
distances, one tree being planted at each end of the hedge. Find 
the distance between any two consecutive trees. (Pat. U. '26] 

Here trees are planted at equal distances and two trees are 
planted at the two ends of the hedge ; 

60 trees have (60 — 1) or 59 equal distances in between them. 

.. the distance between any two consecutive trees 

=590 feet-+59=10 feet. 


Exercise 1 


1. The sum of two numbers is 936 and one of them is half 
the other. Find the numbers. 

2. The sum of two numbers is 166302 and their difference 
is 6616. Find their product. [ D. B. '25] 

9. The product of 37,131 and another number is 697968; 
find that number. 


4. The quotient after division of а certain number by 372 is 
973 and the remainder is 237. Find the number. [0. U. ^17] 

5. Ata game of cricket A, B and C together score 108 runs, 
В and О together score 90 runs, and А and C together score 51 
runs. Find the number of runs scored by each. (0. U. '29] 

6. Individing а number by 8, 5 and 7 in succession the 
remainders вате 9, 4 and 4 respectively. What will be the 
remainder if it is divided by 105 ? 

7. The divisor of a certain number is 25 times the quotient 
and 15 times the remainder. Find the number when the 


remainder is 375. ІР. U. '99] 
8. Whatis& prime number? Is 1109 a prime number ? 
[D. B. '32] 


9. Ina division sum the divisor is 25 times the quotient and 
5 times the remainder. If the quotient is 16, find the dividend. 
10. A man spends in 3 months what he earns in two months. 
Tt his yearly savings be Rs. 1500, find his monthly income. 


8 CORE MATHEMATIOS IN ENGLISH [ Exercise 1 ] 


11. Divide Rs. 711 among A, B and O so that for every 
2 rupees given to A, B may get 3 rupees and О 4 rupees. 


12. The quotient is 7 times the divisor, which is 7 times the 
remainder апа their sum is 741 ; find tho dividend. 


13. What number multiplied by 238 gives the same result 


as 408 multiplied by 350 ? [C. U. '22] 
14. The product of two numbers is 47608946. Опе of them 
is 2149, Find the other. (0. U. '26] 


15. In a question on multiplication of 8750 by 635 a candidate 
copied one figure wrongly and obtained 5993750 as his answer. 
What mistake did he commit in copying ? [C. U. '49 Sup.] 


16. A and B together havo Rs. 134 ; B and О have Rs. 100; 
and B has Rs. 58 more than C. How much does each of them 
have ? [E. B. S. B. '48] 

17. Find the sum of all the possible numbers of 4 digits that 
can be formed with 4, 5, 6,0 taken all together, no digit occurring 
more than once in any number. 

18. Find the product of two numbers if their sum and 
difference be 8752 and 7946 respectively. [G. U. '49] 


19. Find the sum of all the numbers which can be formed 


by the digits 3, 5, 7 taken altogether, no digit oceurring more than 
once in any number. (б. U. '51] 


20. A and B had equal shares in a flock of sheep ; of these 


B took 45 sheep and paid Rs. 40 to A who took only 35 sheep. 
Find the price of each sheep. [A. U.] 


21. Ilose as much by selling 60 cwt. of tea at £3 per cwt. 


as I gain by selling 40 cwb. at £4. 5s. per cwt. Find the cost 
price per cwt. 


22. А clock takes 3 seconds to strike the hour of 3 o'clock. 
How long does it take to strike 7 o'clock ? 


—ÁÀM е 


Miscellaneous Examples on H. C. F. and 
L. C. M. worked out 


Examples (2) 


1. What least number must be subtracted from 7923 to make 
the remainder exactly divisible by 205 ? 


205 ) 7923 ( 38 [N. B. То find what least num- 
615 ber is to be subtracted from a given 
1773 2 
1640 number to make the remainder 
133 exactly divisible by а number, 


А E divide the given number by the 
2. the required least’ divisor and the remainder thus 
number=133. obtained will be the answer. ] 


2. What greatest number must be taken from 723596 so that 
the remainder may be divisible by 315 ? 

Hore it is evident that the remainder must be at least 315, so 
that it may be divisible by 315. 

2. The number to be subtracted from 723596 should be such 
that the remainder is 315. 

“. the required number= 723596 — 815=723281. 

3. What least number must be added to 7532 to make the 

sum divisible by 73 ? 


T3 ) 7532 ( 103 [N.B. To find what least number 
73 T z 
232 is to be added to a given number to 
219 make the sum divisible by a number, 
13 subtract the remainder from the 
2, thereqd.number divisor and this difference will be the 
—18- 18-60. answer.] 


4. What greatest number of 4 digits is divisible by 315 ? 
The greatest number of 4 digits=9999. 


315 ) 9999 ( 81 [ №. B. The greatest number of 
945 4 digits is 9999. Dividing it by 315 

Бей ` we get the remainder 234. It being 

234 an excess, subtract 16 from 9999 and 


then the result will be divisible by 
the required number 8154 
=9999 – 234--9765. j 
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5. What least number of 5 digits is divisible by 39 ? 
The least number of 5 digits =10000. 


39 ) 10000 ( 256 [N. B. Here it wil not do to 
В subtract 16 from the dividend, 


ap because in that case the dividend 
250 will not be of 5 digits. So we have to 
234 see what should be added to the 
16 dividend to make it divisible by 39. 
89-16-98 (Vide the Example 3.)] 


.. the reqd. number 
—10000-4-23 — 10023. 

6. Find the greatest number that will exactly divide 2583 
and 1230. 

The H. O. F. of 2583 and 1930 will be the required greatest 
number. 

-. The required number-— Н. О, Е. of 2583 and 1930—1238. 

| | М.В. (1) To find the greatest number that will exactly 

divide several given numbers we shall find their H. C. F. for the 
answer. (2) To find the least number divisible by several given 
numbers we shall find their L. О. M. for the answer. (3) The 


Н. C. F. or the L. О. M., as the case may be, should be actually 
worked out in each example. ] 


7. Find the least number divisible by 16, 21 and 28. 
2 | 16, 21, 28 -. the required number=the L. C. M. 


: Б 2. x: of the given numbers 
ба 1 =2x 2x7 x4 x3 =3836. 


8. By what greatest number must 73 and 129 be divided to 
leave the remainder 3 in each case ? 


3 ы we divide 73 and 199 by the required greatest number, 
FS tdm is Sin each case. .. (73-3) or 70 and (129-3) 
must be divisible by that greatest number.] 
73 - 3—70, 129- 3—126. 
n Н. C. В. of 70 and 196—14. 
required number —14. 


ARITHMETIO 11 


9. Find the greatest number that will divide 291 and 311 

leaving the remainders 3 and 5 respectively. 
991 – 3=288, 311- 5= 306. 

Now, find the H. O. F. of 288 and 306. That will be the 
answer. . the required nu mber= 18. 

10. Find the greatest number that will divide 86, 64 and 31 
leaving the same remainder in each case. 

Evidently 86--а multiple of the reqd. number-++the remainder, 


64=another multiple of the reqd. number 
+the same remainder, 


31=зоше other multiple of the reqd. number 
+the same remainder, 


/. the difference of any two of the numbers is divisible by 
the required number. 
86 — 64— 292, 86 — 31= 55, 64 — 31—33. 
Now, the H. О. Е. of 22, 55 and 38=11. 
2. the required number— 11. 
11. Find the least number which will leave a remainder 4 


when divided by both 15 and 18. (0. U. 19981 
8 |15,18 L. С. М.-8х5х6--90, 
5, 6 -. the required number —90-4-4—94. 
19. Find the least number ‘which being increased by 1 will 
be exactly divisible by 99, 17, 33 апа 102. [ 0. U. 1931 1 
Here the L. О. M.=2x3x11x17 
2 |22, 17, 33, 102 — 11992. This is the least number 
3 |11, 17, 88, 51 divisible by the given numbers. 


“11|1,17,11, 1 4 
A шіп ы the required number 


1, Lh "1 —1192- 1—1121. 


: [М. B. We want such a number as being added to 1 will 
be divisible. We know that the L. 0. M. is divisible by the 
given numbers. So we deduct 1 from the L. C. M ; because if 1 is 
added to 1191 the sum will be equal to the L. O. M. and therefore 
divisible by the given numbers.] 

13. Find the least number which being diminished by unity 
will be exactly divisible by 22, 17, 33 and 109. 

[Unity means 1. First find the І, С. M. of the given 
numbers. Then add 1 to 15. This sum will be the answer, because 
if 1 is deducted from the sum it will be equal to the L. C. M. and 
therefore divisible by the given numbers.] [Ans. 1123] 
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14. Find the least number of 5 digits which has 53 for 8 
factor, [O. U. 1934] 
58 ) 10000 / 188 
53 
470 
494 


460 
494 


58-86--17 
the required number=10000+-17=10017. 


36 5s 
15. Find the greatest number of 4 digits which is exactly 
. іп | 
divisible by 11, 44, 66, 88 and 99. [0. U. 1935] 
9 | 11, 44, 66, 88, 99 792 ) 9999 ( 92 
bh EE аа 
ә |11, 22, 33, 44. 99 2799 _ 
з | 11, 11, 33, 22, 99 ате А 
1111,11, 11, 584 
2,8 495 


The L. О. M.—792 
the required number — 9999 — 495—9504. 
16. Find the least number of 4 digits which is exactly 
divisible by 12, 16 and 18. 


144) 1000 ( 6 
864 
The L. C. M. of 12, 16, 18—144 136 


144 — 136—8. 

/. the required number —1000--8 — 1008. 

17. The product of two numbers is 864 and their L. C. M. is 
72. Find their G. C. M. [C. U. '25] 

[Rule : Product of two numbers = Their Н. C. F.xL. О. MJ 

Here, L. О. M. x H. С. Е.--864; but their L, C. M.=72 

the required Н. О. Е.=864--79=19, 

18. The б. C. M. and L. С. M. of two numbers are 6 and 

37674 respectively and one of the numbers is 414, find the other. 


[C. U. 1938] 
The product of the two numbers=G. C. M. x L. C. M. 


=6 x 37674, 
and one number—414, 


91 
*- "The required other number= Sx UOTE 546. 


АБІТНМЕТІС 13 


19. Three clocks chime аб intervals of 19, 16 and 18 
minutes. Having once chimed together, after what interval will 
they again chime together ? 

[ Here it is clearly understood that the required time will be 
divisible by 12, 16 and 18; otherwise the three clocks will not 
chime together after that interval. ] 

The L. C. M. of 12, 16 and 18—144, 

". they will chime together again after an interval of 144 
minutes or 2 hrs. 24 mins. 

20. Four clocks are made to chime at intervals of 1 hr., 
1 hr. 20 mins, 1 hr. 30 mins, and 1hr. 40 mins. Having 
chimed together at 10 A.M., when will they next do so ? 

[ 0. U. 1980 1 

1 hr.=60 mins., 1 hr. 20 mins. —80 mins., 

1 hr. 30 mins.— 90 mins., 1 hr. 40 mins. —100 mins. 

Now, the L, С. M. of 60 mins., 80 mins., 90 mins, and 100 
mins.=3600 mins. The clocks will, therefore, chime together 
again after 3600 mins. or 60 hrs., i.e., at 10 P.M. on the third day 
[on counting 60 hrs. from 10 A. M. J. 

91. Find the biggest pot that can be used in exactly 
measuring 2 kilolitres 52 litres and 1 kilolitre 5 hectolitres of 
milk, 

ӘКІ. 59 1.=2052 1. and 1 КІ. 5 НІ. =1500 l. 

The Н. 0. Е. of 2052 Z. and 1500 1.=12 1. 

/. А pot whose capacity is 12 litres is the required 0" 
pot. 

29. The bills of Rs.4.25 P. and Rs. 5. 50 P. are to be 
paid with the same kind of coin. Coin of what greatest value oan 
be used ? 

[ Here the answer will be the sum of money that will 
exactly divide the sums of the two bills. So their G. О. M. must 
be the answer. ] [ Ans. Coin worth 25 Р. ] 

93. Find the greatest fraction that will exactly divide 
#,4,7 and $: find also the least whole number which is exactly 
divisible by the above fractions. 

[ №. В. To find the greatest fraction that will exactly divide 


2,44 and $ we shall find their Н. О, Е, for the answer. And 
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to find tho least fraction divisible by them we shall find their 


SUSPEN Н.С.Е. of the numerators | 


The H.C.F. of the given fractions т O.M. ЕВ 


М. of the given fractions 
карамас ies M. of the numerators 


—Н. С. Е. of the denominators 
46 E , this is the first answer. 

Here, the H.O.F. = ы mins the second answer. 

Again, their D. as һа part the least whole number is wanted 

ІМ. B. In the 5 жете L. О. M. obtained be a fraction instead 
fü UE sna dM then the least whole number which would 
of & жое T of din fraction would be the answer. ] 
ba je Ша the least integral number which is exactly divisible 
БУ rer [ D. B. 1940] 

Here, the L. О. M. of lyr and 17—3?, it is not a whole 
number. If we take at least 7 times this fraction, we geb а 
whole number. 

2. The required number—? x 7 — 96. 

25. The circumference of the fore-wheel of a carriage is 2 m. 
7 dm. and that of the hind-wheel is 4 m. Баш. Find the least 
distance in which they will make exact number of revolutions. 


2m. 7 dm.—27 dm. 
and 4m. 5 dm. = 45 dm. 


The L. C. M. of 27 dm. and 45 dm.—135 dm. 

^. the required distance = 135 dm.=13 m. 5 dm. 

26. Find the least number which when divided by 16, 21 and 
28, leaves the remainders 13, 18 and 25 respectively, 

[ Here it is apparent that each remainder is less than the 
divisor by 3. .. if we add 3 to each remainder, it will be equal 
to the divisor and then divisible ( 2.е., 16 will leave no remainder ). 

the required number will be less by 3 than the number 
divisible by 16, 21 and 28. ] 
16-13=3, 21- 18=3, 28-25=3, 


2 | 16, 21, 98 L. C. M.—22x9x7x4x83 
2. 8,91, 14 = 836 ( it is divisible ) 
T| 4,91, 7 


<. the required number — 336 - 3 
=333. 
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97. What is Ње least number which being divided by 48, 64, 
19 and 80 leaves the remainders 38, 54, 62 and Т0 respectively ? 
ГО. 0. °37 1 
48 64 72 80 


38 54 69 70 Now, Ње1. С. М: о4 48, 64, 72 
10 10 10 10 80 — 2880, DR 


the required number = 2880 – 10 = 2870. 


98. Find the groups of numbers between 500 and 1000 that 
have 163 as their G. C. M. à 

Here first find the multipies of 

163) Ы 163 between 500 and 1000. 

EU 168 х3 is less than 500. 
Now, 163x4=652, 163 x 5 —815, 
163%6=978 and of these numbers the common factor is 163 ; 
163x7 is greater than 1000, .. it will not be taken. Now, we 


. are to find from these three numbers 652, 815 and 978 the groups 


of numbers that will have 163 for their Н. О. F. 


Of them 659 and 815, 815 and 978, or 659, 815 and 978—these 
three groups of numbers can have 163 for their H. C. F. 


[ The group ( 652 and 978 ) cannot be taken, because these 
two numbers have another common factor 2 besides 163, .. their 
H. С. Е. will be 1632 or 326. ] 

99. Find the number between 4000 and 5000 which is 
exactly divisible by 12, 18, 21 and 32. 

L. C. М. of 12, 18, 21 and 32 —2016. 

Now find which multiple of it is between 4000 and 5000. 

It is 2016: 2=4032, and this is the required number. 

30. A basket contains a number of mangoes ascertained to be 
between 1600 and 1700. ІН five of these mangoes are taken away, 
the remainder may be distributed equally among 4, 5, 6, 7 or 8 
boys. Find the number of mangoes in the basket. [C. U. 1940] 

The L. C. M. of 4,5,6,7 and 8=840. Now find that 
multiple of 840 which lies between 1600 and 1700. 

It is 840х2 =1680. 


2. The required number=1680+5=1685. 


16 CORE MATHEMATICS IN ENGLISH 
31. 945 pens and 1155 pencils may be equally divided among 


a certain number of boys. How many boys are there? ivo all 
possible answers. 


, ы [Since tho two kinds of 
gan) 29р (д things ean be equally divided 
m ) 945 (4 among the boys, the numbers of 

840 the two kinds must bg exactly 

105) 210 (2 divisible by the number of boys. 

210 the greatest; number of boys 

В |292 Wil be the H, ©, F, ( że. 105) 

i E of those two numbers of things. 


A 


gain, the two numbers which 
Я. the required number of 


are divisible by 105 are also 
Боув--8, 5, 7, 8х5, 3x7, divisible by any factor of 105, 
санар ias, 5, 7, “+ all the factors of 105 will be 
15, 21, 35 and 105. the answer, ] 
32. Find the least number w | 


[D. В. 1933] 
the required 
* Now we have 


obtained by 
Now fina how many 


divisible by Y. It is 
4+1=91, which ig divisible by 7. 


ber— 605 5--1— 30. 
t number which being divided by 7, 9, 14, 
D each case a remainder 2 but is exactly 


ub [Yide Ex, зә Ang. 1899 ] (0. U. 1942] 
stan 3 6 Bamber between 13000 ana 14000 which wher 
divided by 152 and 985 leaves in each cage a remainder 31 

19| 159, 285 ГС. U. 43] 


8, 15 .. LOM. 


=19х8х15 = 
of 2280 that is between 13000 and 14000. 


.. the required number=13680-1.3] = 


4. the required num 

88. Find the loas 
21 and 85 leaves i 
divisible by 11. 


2280. Find the multiple 
Tt is 2980 х6=13680. 
18711. 


АВЕ Шы дыш? 


ARITHMETIO Я 


35. What greatest number and what least number can be 
subtracted from 23759143 that the remainders may be exactly 
divisible by 24, 35, 91, 130 and 150 ? (0. 0. 1896 and 1941] 

The Т. C. M. of 24, 35, 91, 130 and 150=54600 [Show the 
working out of the L, С. M. here] 

54600 ) 23759143 ( 435 

218400 


“191914 -. the required least number = 8143, 

163800 and the greatest number required 

281143 = 93759143 — 54600— 93704543. 
978000 
8148 


36. Find the greatest number of 5 digits that can be added 
to 8391 to make the sum exactly divisible by 15, 20, 24, 27, 32 
and 36. (0. Т). 1906] 
The L. C. M. of 15, 20, 24, 27, 32 and 36 —4320 [Here work 
out the L. О. М. 
99999 
_ 88291 _ 
4320 ) 108320 ( 25 
8640 


320 -. the required number 
— 99999 — 320 — 99679. 
37. Find tho greatest number of 4 digits and the least number 
of 5 digits that have 248 for their G. О. M. [C. U.' 44] 


248 ) 9999 ( 40 
992 .. the reqd. greatest number 
79 --9999- 79=9920. 


248 ) 10000 (40 
992 


948 – 80—168 
80 /. the reqd. least number 
--10000--168--10168. 
38. Тһе G. С. M. of two numbers is 18 and the other two 
factors of their L. C. M. are 7 and 11. Find the numbers. 
The reqd. numbers are 18 х7 and 18 x 11, i.e., 126 and 198. 
39. Find the least number of 6 digits which being divided by 
12, 15 and 18 leaves the remainders 9, 12 and 15 respectively. 
49-9=3, 15 - 12—3 and 18- 15—8. 
Eng. Core Arith.—2 
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180 ) 100000 ( 555 

5 =180 

The L. C. M. of 12, 15, 18 , “900 — 
28004-80 Sr 1000 
100000+80=100080, thisis , 900. 

divisible by 12, 15 and 18, oog 

2. the reqd. number ) T9 

—100080 — 3—100077. 


w а i 4 IT. 
Th of two numbers is 136 and their G. C. M. is 

40. e sum 7 
What may be the numbers ? 


‘is 17. They are divi- 
the two numbers is 
The H. C. F. of 


having’8 for their sum—we have8—1--7 ; 8=24 6 ; 8=3-5 and 
avi 


pairs whose numbers are 
prime to each other are to be taken, . - One pair of the required 
numbers is 17x1 and 17x7 or 17 and 119, and another pair of 
5 or, 51 and 85, 
12 and their G. Q. M. 
can be formed ? Form 
(0. U. 1945] 
now 18=1--11 р 


12=9--10; 12=349 5 
12=6--6. Неге only 1,11 ana 5, 7 are 
prime to each other, 


there will be two pairs of Such numbers. 
"- Опе pair of the reqd. numbers=101 X1 and 10111 


7101 and 1111 ; 

=101 5 ana 101x7 
=505 and 707, 

42. The G. C. M. and L. O. М. o 


Í two nonmbers are 7 and 
84 respectively ; find the numbers, 
т) 84 ( 12 
7 


such numbers 
these pairs. 
1919--101--19 Е 
12=4--8; 12=5+7; 


and another pair of the numbers 


Here if we divide the L, О. M. by 7, the 


7% Quotient is 19, the product of the two 
14 quotients obtained by dividing the required 
PESO two numbers by 7 will be 19, 

ыж, 1923x4 Here 3 and 4, 1 and 


12 are prime to 
19=9х6 each other. the required two numbers 


=1х18 =7x3 and 7x4=91 and 28. Again they 
М may be 7X 1 and 7x19 or 7 and 84. 


— n 


ARITHMETIC 19 


48., In finding the @. О. M. of two numbers, the last 
romainderis 35 and the quotients are 1,9,1 and 3. Find the 


numbers. [0.,3: ] 
A ORB The problems of this nature should 
0) А(9 be worked out from the end. Here 

КР the last remainder=35.  .. 35 is the 

р) (1° Н. С. F., ie, the last divisor. The 


€ last divisor is 35 and the last quotient 
5) р (3 153. .. the last dividend=35 3 
E =105(D). 
This 105 is the previous divisor(D) 
and then the quotient is 1 and the remainder is 35. 
the previous dividend (C)=105x1+35=140. 
Similarly, A=0 x3--D—140x9-4-105—385 | 
and B—A x 14-0 —385 x 14-140— 526. 
the required numbers= 385, 525, 


44, In а division sum tho dividend is 305165 and the 
successive remainders are 17, 97, 36 and 29 respectively. Find 
the divisor. 


) 805165 ( As there are four remainders, there must 
elI) be four digits in the quotient. <. the work 
n (2) of division begins with 305 as the first 
WT loka dividend, .. in placo of (1) there is 
259 (3) 805-17--988. Now take down 1 with the 

36 remainder 17 so as to form 171. 4, in place 

29 a of (2) thereis 171— 927—144. Now take 


down 6 with 27 to form 276. .. in place н 
of (3) there is 276 — 36=240. Now take down 5 with 36 to form 

365. .. in place of (4) there is 365- 29 =336. These 288, 144, 

240 апа 336 are multiples of the divisor and therefore divisible by 

the divisor. .. their Н. О. Е. will be the required divisor. 


144 ) 288 (2 144 ) 940 (1 48 ) 886 (7 
988 144 336 
96 ) 144 (1 
H. С. F.—48 96. 
48 ) 96 (9 
;. the read. divisor —48. 96 
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45. A man bought a certain number of «uo patter ae 
16 P. and sold some of them for Rs. 6. 42 Ж wi оте 2 dm 
profit. Find the least number of mangoes he may 


А ice of some whole number of 
"n. A ir bà werte cost price of Bom Whole 
E 5344 a cM *. the cost price of a Py e M". 
number o ” RES Ы . Н. С.Е. о в. О. 10 г. 
exactly both the given Lo bri price of each mango. 
and Rs. 6. 42 P. баш Rs. 6. 42 P.—694 P. The H. C. Е, of 
Rs. 8. 16 P.—816 LE Now the man still has mangoes worth 
816 P. and 642 bn һа highest price of each mango being 6 Р., 
е жун 2% eats (174 Р.--6 P.) or 29 mangoes left with 
the man 
NE A labourer was engaged on daily wages for a number of 
days for Rs. 29. 25 P., but being absent on some of those days 
he was paid only Rs. 22. 50 P. Prove that his daily wages 
cannot be more than Rs. 2. 25 P, (C. 0. '37] 
Rs. 29. 25 P.=2925 P. ; Rs. 29. 50 P.=2950 Р. 


The H. C. F. of 2925 P. and 9950 P. will be the highest 
wages of Ње man. Their Н. С. F.—995 P.=Rs, 9, 95 p, 
-. his daily wages cannot be more th 


47. А man bought two hea 
80 P. and the othe 


an Rs. 2. 95Р. 


=3465 P. Their НОЕ. 
the highest price of one mango is 495 P. and any 
factor of 495 P, шау be the price of each mango, Now it is givon 
that the price of each mango will be between 94 P. and 36 P. 
one factor of 495 is 33, 33 paise will be the cost price 

of each mango, because it is betw. 


een 24 P. and 36 P. But the 
total price of the mangoes=3465 P.--1980 P.—5445 P 


the required number of mangoes = 


48. Rs.9. БОР. Rs. 3. 50 P. 
distributed amongst a number of men 
9 total number of persons ате аз 
number of persons. АШАП as 
Here each person has 
got equa] Share, 
of money will be divisible by the &mount бй а mp ы 
е 


by each of them. 


ARITHMETIO 21 


Again, the number of persons being as small as possible the share 
of each person will be the H. C. F. of these three sums of money. 
Now the Н. О. F. of Rs. 2. 50 P., Rs. 3. 50 P., and Rs. 4. 50 P. 
=50 P. à 
the number of meon=250 Р.--50 P.=5 5 
the number of women=Rs. 350 Р.--50 P.=7 ; 

and the number of children Rs. 450 Р.--50 Р.=9. 

1, the total number of persons = 54-7 -9— 21. 

49. Find the number nearest to ono lac that is exactly 
divisible by 2, 3, 4, 5, 6 and 7. 

Here the L. С. M. of 2, 3, 4, 5, 6 and 7=420. 

If we divide 100000 by 420, tho remainder is 40. 

the required number = 100000 — 40 — 99960. 

[N.B. Here we may have а number divisible by the given 

numbers, if we add (490—40) or 380 to 1 lac ; but in that case 


. its difference from 1 lac being 380, it cannot be the required 


number nearest to one lac. The answer should be given finding 


© correctly the nearest number. ] 


50. In going up a flight of stairs if a boy goes up 9 аба time 
there is 1 over, if 8 at a timo there are 2, if4 ata time there are 
3 and if 5 ata time there are 4 over. Find the least number of 
stairs in the staircase. 

Here it is found that if we divide the number of stairs by 2, 3, 
4 and 5, the romainders are 1, 2, 3 and 4 respectively. 

.. the least number of steps=(the L. C. M. of 2, 3, 4, 5)-1 

=в60—1= 59. [ Vide Ex. 99. ] 

51. The product of two numbers is 149884 and their.L. C. M. 
is 2268. Find the numbers. 


The Н. C. F. of the two numbers 
=their product+ L.C.M. — 142884 + 2268 = 63. 


63 ) 2268 ( 36 Now 36=1х36 
a 36=2x18 
378 36=3 x12 

"=ч 86-4х9 
86-6х6 


Of the factors of 36, 1 and 36 and also 4 and 9 ате prime to 
each other. .. the required two numbers are either 63 х1 and 
63х36, 2.6., 68 and 2268, ог 63x4 and 63 x 9, i.e., 252 and 567. 
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+ i .C.M. 
92. The product of two numbers is 19960 and their G 


Form 
is 36 ; how many pairs of such numbers can be formed ? 
them, 


н С. F.x L. С. M.= Product of the two numbers. 
ÁO, . C. M. yt ! 
36xL.0.M.—12960, -. І. С. М.=+2%%0 = 860 


. 86 gives the 

ivi by the Н. C. F 

. С. M. 360 divided . 

ы n E the product of the two eque =o by 
uotien d s КРЕК qo. 

ee ining the two required numbers by the Н.О. Е. i 


bers, prime to each other, having 
eras mii Cs cl апа ; 5 ; so there may be 
чы ga иа One pair=36 x 1 and 36 x 10—36 and 360, 
a 25 other pair=36 x 2 and 36 Xx 5-— 79 and 180. 
*53. Divide 1904 into two parts so that their С. C. M. and 
L. C. M. may be 28 and 39340 respectively. [Oxtord U.] 


The quotient obtained by dividing 1904 Бу 28 is 68. 2, 


sum of the quotients obtained 


We have g+- 


y —68 and ay= 1155. 
Now (т-у) 


-(г--у)%-4ту--683- 1155х4-4, >, g- у=2. 
2--y— 68 : 
2-у= 9 ‘ 7. one quotient — 35 
50052 i MY 
^ 9ш=т70 2, 


and the other , =68-35=33 
the required two parts=28 х 33 and 28 x 35 


=924 and 980, 


.. 


54. Find two numbers o 


14 digits whose L, C. M. and G.C.M. 
are 13923 and 119 respectiy, 


ely. [0.8.1 
13923+119=117, | 
117=1х117 The two reqd. numbers are of 4 digits, 
117—3x 89 the pair of 9 and 18 is to be taken. 


"^. the required numbers—1195(9 and 119x13 


=1071 and 1547. 


scm iiL а сш. 


ARITHMETIO | 98 


55. Two numbers, each of 3 digits, are such that their 
G. O, M. is 16 апа L. O. М. is 11760. Find them. [1.Р.8. '88) 
L. С. M.—H. 0. Е.-11760-- 16= 735. 
735= 1x735 
= 5х147 
= 15х 49 
105х 7 
= 91x 85 
Of the above pairs 105 and 7 and also 91 and 85 are not prime 
to each other. .. there can be three pairs of numbers ; but 
the numbers 1x16 and 735X16 or 5x16 and 147 x 16 are not 
of 3 digits. 4 ( 
the reqd. numbers —15 x 16 and 16x49 — 9240 and 784. 
56. Three numbers are such that their L. С. M. is 924 and 


the С. С. M. of each pair is 11 ; find their product. 
** the б. C. M. of any two numbers=11. 


5. the G. C. M. of three numbers= 11. 


Suppose, the three numbers to be 112,119,112 [where а, у, 2 are 
prime to each obher] 


І 


Тһе L. C. М. of 112, 117, 112--112у2--994, 
1. туа--994--11--84. 
the required product=11 x 11х11х 272 
` 211x11x11x84—111804. 
57. Тһе G.O. M., E. C. M. and the difference of two numbers 
are 9, 936 and 45 respectively. Find the numbers. à m 


9 | 936 ( 104 9 \45(5 
pps. x Beas 
36 


36 


. 


Now resolve 104 into two factors whose difference is 5. 
104 —8x 13 and the difference of 8 апа 13 is 5. 
the required numbers —9 x8 and 9x 13=79 and 117. 


NE ты 
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58. The circumference of a Circular path is 19 kilometres. 
From a certain place on the path A, B&G begin to walk at 2,3 


and 4km. per hour respectively. When will they again meet 
together at the starting place ? 


A takes (12-2) or 6 hours, 
(1974) бу вона to walk onc 
kilometres, 


А, B and С return to the starting place at intervals of 
6, 4 and 3 hours respectively. 


The L. C. М. of 6, 4 and 3 hours—19 hours, 


“. They will again meet together at the Starting place after 
12 hours, 


9 round а circular path of 12 


12-3--9, 15-6=9, 


“Ч.М. of 19, 15 &nd 20 — 60, The required 
number will be less than 60 


ап 9r апу multiple of 60 by 9 аһа again 

it will also be divisible by 19. | 
19 ) p ( 3 Now find how many times 60, 
"raus diminished by 9, will be divisible 

by 19. 
Now find how many times the remainder 3 deductea by 9 will 
be divisible by 19. It ig Seen that Зх3— 9=0 and 0 is divisible 
by 19 (Мона divisible by any number ). 


The required number= 60 
"60. The sum of two numbers is 96 i 
and th .C.M.i k 
Find the numbers, om L. C. M. is 280 
The Н. 0. Е. of any two numbers will also be the Н. О. F. of 
their sum and their L, C. M. 
<. here the Н. 0. F, of the numbers=the Н, 0, Е. of the 
given sum and the given L, С, М, 


Х8-9--111, 


um when multiplied by the Н. С. P, 
й А 
35=1х85, 25-5х7. 


В (12-3) or 4 hours and Q. 


| 


ARITHMETIO 95 


Now see that the sum of 5 and 7 muliplied by 8 will give 96 
as the product. 
the required two numbers=5 x8 and 7 x 8—40 and 56. 
61. Find threo largest numbers such that their б. C. M. is 8 
and L. С. M. is 1320. 
1320--8=165 ; 165=5х3х11. Now the product of any two 
of the numbers 5, 3 and 11 multiplied by 8 will be one required 
number. 
The three required numbers=5x3x8, 5x11x8 and 
-3х11х8=190, 440 and 264. 


Н. C. F. and L. C. M. of fractions 


H. C. F. of numerators 
L. C. M. of denominators 


Н. C. Е. of fractions = 


; L. C. M. of numerators 
. C. M. of = l 
BIOL ee таға H. C. F. of denominators 


(М.В. In such examples (1) first reduce the mixed fraction 
into an improper fraction, (2) if'there be a whole number, write it 
in the form of a fraction with 1 as its denominator and (8) reduce 
the given fractions into their lowest terms. Then follow the 

: above process.] 


Example. Find the H.C.F. and the L.C.M. of 6, 18s and 147. 
Here 6-2 [written in the form of а fraction.] 
r3s=<2 [reduced to the lowest terms.] 
119—424 [reduced to an improper fraction.] 
Now, the H. C. F. of the numerators 6, 3 and 21=3, and the 
т. C. M. of the denominators 1, 44 апа 11—44. 
the required H. С. F.—z&. 


[ To find the L.O.M. ] Again, the L. О. M. of the numerators 
6,3 and 21=42 and the H.C. F. of the denominators 1, 44 
гапа 11-1. 
the required L. C, M.=42=42. 
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H. C. F. and L. C. M. of decimals 


[To find the Н. О. Е. and L. C. M. of decimal fractions the: 


above process may be followed on reducing thom into vulgar 
fractions. ] 


, 
The general Method. First write the given numbers so that 
all of them may have the same number of dec 


imal places (putting 
0'в at the end, if necessary). 


Then find the H.C.F. or tho L.C.M. 
(as the case may be) of them as if they were integers (i. о, 


removing the decimal Points). Now, in the result thus obtained, 
put the decimal point to the 


c left of as many digits as the equal: 
number of decimal places above, 


Example. 


Find the H, С, Е. and L, 0. М. of 16, '94 
and '036. 


The given numbers ате ө 


The H. О. E; of 1600, 240 ала 86-4; 


; their L. 0. M.— 14400. 
the Н. C, р required = "004 


and the L, 0. M. required = 14:400— 1474. 


quivalent to 1600, “940 ana 7086. 


Exercise 9 
1. Find the least n А 
umber 1 2-21) 
first nine integers, Which is exactly divisible by the 


H [O. 0. '34] 
will be the answer] | 9re-the І, 0. М, of the numbers+39' 
reat 2245 

12, 16, 18 a 98068 number of 5 digits exactly 


divisible by 

5. Find the least ny 
mber of 6 а; it 

[Vide Example 14] PEIUS 6; 


for a factor.. 


[C. 0. '36]: 


ARITHMETIO 9% 


6. Тһе 6.0. М. and 1. О. M. of two numbers are 90 and 
1080 respectively and one of them is 270. Find the other. 

[C. U. 1939 Sup.] 

7. Five bells toll at intervals of 9, 12, 18, 20 and 30 mins. 

respectively, beginning together. When will they next toll 

together and how many times will each toll during the 

interval ? [D. B. 1938] 


8. The circumferences of the fore-wheel and the hind-wheel 
of а carriage are 9 ft. 11 in. and 12 ft. 9 in. respectively. Find 
the least distance over which the carriage must travel in order 
that both the wheels may make a complete number of revolu~ 
tions. [C. U. 1917] 

9. What groups of numbers between 800 and 500 have 63 
for their G. C. M. ? [Зее Ex. 98.] 

10. Among & certain number of children 91509 mangoes- 
and 83721 oranges may be equally divided. How many are the 
children ? Give all possible answers. CD. В. 1930] 

11. A number lies between 1600 and 2000; the number is 
known to be divisible by 102 and 36 ; find the number. | 

[Seo Ex. 29] [D. B. 1939] 

12, What greatest number and what least number can be: 
subtracted from 53790828 in order that the remainders may be 
exactly divisible by 24, 35, 63, 91 and 520 ja [D. B. 1935] 

13. What is the greatest number of 5 digits which can be 
added to 8509 so that the sum may be exactly divisible by 20, 
97,39 and 36 ? 2 (D. В. 851 

[Vide Example 36] қ 

44. The С. 0. М. and L. С. М. of two numbers ате 18 апа 
108 respectively. How many pairs of such numbers can be: 
formed ? Form them. : 

15. (i) 64399 is divided by а certain number. It 175, 114 
and 213 are respectively the first, the second and the third or final 
remainders in the operation of division, find the quotient. 

[Vide Example 44.) [C. U. 1939] 

(ii) Find the least number which is divisible by 19 but. 
leaves the remainder 6 when divided by 16, 18 and 20. 


28 CORE MATHEMATIOS IN ENGLISH [Exercise 9] 


в ab 
16. A carpenter was engaged for a number .. 
Rs. 25.50 P., but being absent for some days he е Sar 
Rs. 13.50 P., show that his daily wages cou 

i sn Ys number nearest to 1000 is exactly divisible by 60? 


last divisor 
f two numbers tho 
ding the С. О. M. o у | 2 
18. In fin = nd if the successivo quotients aro A, J and 9 ; 
18 found to be 49 в [Civil Service Ex.] 
ma а Sec ped Such sums are to be worked out from the end.] 
Tuscia sid of two numbers is 896 and their G. C. M. 
19. e pr 
is 4, Find the numbers. 
ү » E B, C and D can go roun 
and io minutes respectively, They st 
place and in the same direction, In what time will they next 
meet at the same place ? 
21.. 


d a circular path in 8, 9, 10 
art together from the same 


number of fu 


these can be Stored without mixing ? 


divisible by 17. 


25. The sum of two numbers is 100 ang their Г. О, M. is 
624. Find the numbers, 

26. The Produce! 
common factor i 
greater than 7, 

27. Fina the leg 
by 4, 6, 10 ana 15 lea 


Б of two n 


umbers ің 2744 an, 
87. Find the 


d their highest 
numberg 


> if each of them be 

[D. B. 1948] 
86 number Of 5 digits Which when divided 
ves in each case the same remainder 3, 


[0. U. '49] 


ARITHMETIO 99: 


28. An integral number of seers of salt can be had юг’ 
Rs. 5.10 as. as wellas for Rs. 7. D as. Find the price per seer, 
if it is between 4 as. and 5 as. [D. B. 49) 

[The H. С. Е. of Rs. 5. 10 as. and Rs. 7. 5 as.=9 as, Now see 
what factor of 9 as. lies between 4 as. and 5 аз. It is 4$ ans.] 

29. Find the greatest number that willdivide 80, 191 and. 
965, leaving the same remainder in each case. 

30. Find the least number which when divided by 959 and: 
378 will leave the remainders 244 and 370 respectively. 


[W. B. S. Е. '53] 
91. Find the greatest number of 5 digits which is ekaotly- 
divisible by 25, 36, 48 and 120. [G. U. '54] 
. 92. Find the number nearest to ten million which is 
divisible by 8, 19, 20 and 94. [U. U. '48] 


38. What number between 12000 and 15000 when divided 
by 15, 95, 85 and 48 leaves the remainder 3 in each case ? 
[G. U. '55] 
34. In finding the G. О. M. .of two numbers by the usual 
division-process, the successive quotients are found to be 5, 3 and 


2 and the last divisor is 21. Find the numbers. [G. U. '55] 
35. Find the sum of all numbers lying between 2000 and 
4000 whose G. C. M. is 379. [U. U. '55] 


86. The G. C. M., L. C. M. and. the difference of two: 
numbers are 9, 1008 and 81 respectively. Find the numbers. 


37. Find the С. C. M. and L. 0. M. of 4, $$ and 18%. 
38. Find the б. 0. M. and L. C. M. of 2'1, 2'8. and 85, 


SIMPLIFICATION OF FRACTIONS 


N.B.:—(1) In simplifying a vulgar fraction involving the 
signs +, —, x, +, and ‘of’, the operation of the signs should 
‘be done in the following order :—First, the Operation of ‘of’, then 
of division and then of multiplication and last of all the operation 
of addition and subtraction. Fractions connected by ‘of’ should 

> be considered as one single quantity and should bo dealt with 
before performing the other operations, 
like that of multiplication. . If, however, 
and ‘x’ are involved in an expression, the 
may be done from the left to the right as 6 


Ка [el АО), = 


The operation of ‘of’ ig 
only the signs of ‘=’ 
Operations of the signs 
hey occur, 


are the sigins ‘of’, =, X:+,- 
the rule no. (I) i 


ion is treated 


asa dividend and 
As for example 


3 

% lu uy 9 3 
i) $-gs 9 8*1-1: (B) вв 

eae [In (B) the numerator 3 ig a whole 
(0) 10=6х = number and should bo taken ав 2] 

7 [In(O) the nominator 10 is to be 

ы taken ag 391 
4 


9 а Compound ац ti И 
will be а compound quantity of the Same kind Ба а. 
Exwmples: (A) Sot Rs. B. в, 5 


4— Re. 1. 50 р, 
4 9 Hg 1 Dg. 4 210 


210g. 
(B 5% one 1g 5582 8 [ But not 8 41 


ARITHMETIC 4 31 


Caution. When the numerator and the denominator of & 
fraction are compound quantities expressed in terms of Rs. P. 
or Kg. в. otc, boys often give the answer in terms of 
those units. But this is a gross mistake and the result ou 
simplification must be an abstract number (fractional or 
integral ). 

(5) To convert a decimal fraction into an equivalent 
vulgar fraction take the figures to the right of the decimal point 
a8 the numerator, and for the denominator write 1 followed by as 
many 0's as there are figures to the right of the decimal point. 

As, ‘T1=so5 5 12=38; 04— ads. 

(6) The rule for reducing a recurring decimal to a vulgar 
fraction : Take the whole given number as an integral number 
and subtract from 16 the non-recurring part, then place the 
difference as the numerator ; for the denominator write as many 
nines as there are figures in the period followed Бу as many 0's 
as there are non-recurring figures. Thus, 


(А) 4-1, (в)так= 27-1146 (улу зз шш 


990 990’ 9900 7 9900 
91804-91 21983 
(D) 2 1804 —— Ы” m 
[In the last sum there is “304” in the period or the recurring 
part and only 1 in the non-recurring part; .. the denominator 


contains three nines followed by one zero.j 


Examples (3) 


Simplify :— 
5 


1. 38 of ха fot so of xi = of 3$ 


10 
60.7 . 63 —60 7. 80.800 544 
—"*X6-80 z-X*g*83 608. 


[ Here tho operation of 'of' is treated first and then the 
division work is done. ] 


89 CORE MATHEMATICS IN ENGLISH 
аг 5 Б 4-а 4 5 8 
Bee Бегре 15)... E 

2. iE ir) Tea i) = 
2 


«ХЕ: 8. m. € 37 11 d$ „Б 
"Ux I dIur"u*. БГ 


[Here the first part is the integer 1 followed by the next 


part Кы 2. ме have 1g. ] 


хе г 1896] о =5 - 5x 9-8) 
8. бо ГА. О. 1890] ТЕТ 
2-8 x XX 24-88 Er DT 
= L =- 5x —b5b—-b5y-5—r- Ар X p 
Mai TIT TAS a Б BX 95 HB. 
B 19 
=5- Hata 
4. 19+——+_—_ eti9pe13 1. 98 
7- 1 1- 1 5 
её!) 1 
1- 
1-% $ ч 
11 
=12- ot 96.219 1 AB igl 96 
7- 5 T 7-8” 5 
1-3 i 
24 


=12-+4 98.19.94. 10,5, 5. 
497g 12 1х a (8728. 


в 8.1138 90 P. 
6$ ^ "gi -p (08-8) of 202 


5. 58 of 61.8 
» в Re. 1. 50P. 
4 


8 
159 Р. “8x45 1739 (o9) 966. 


78 3 
== of 72.8 (25,13) . 90 P. 4B%7 
ко 6 (254.13) a ХТ og 2х8 в (63) 


2 
=i 8x08 43 7 .8х91_7 94х5 Б 
5 Il'922xo i1 Xg8xgr-i9 
4 3 


[N. B. $ being foll ithi 
f owed by the par& within bracket; th 
whole compound fraction is to be treated as a single ‘Gin It 
is 99 On Simplifying the part within brackets, Then 3588 i 
written in one line, ‘If the sign = were followed by T$x(418), 
the operation of division by $ would be done first 


DOTT Baur 
and the part within brackets would remain separated.] Ж. 


ARITHMETIC 33 


3 cwt 3 аг. 14 Ib. 
ы ыны ce [C. U. 1919] 


7 
= owt. e gl19_31x7 ор 19. „1519 
M owt. 15 8x17 15 190 


= £12. 13s. 2d. 


[ The numerator and the denominator of the first fraction are: 
expressed in terms of the same units; .. it is an abstract- 
fraction. The answer is expressed in pounds, shillings and pence,, 
because the last part of the expression is a compound quantity, ]. 


Re. 1. 9 as. И 
7. —- CC . P 
Rs. 6. 4 as. of 3 guineas (0. U. 1918] 
EI of 63s.=4 of 63s. = 5s. — 152 s. 
==15в. 9d. [N.R. 1 guinea —21 shillings. F 
8. 775х75--95х 26-2 x "165025 [O. U. 1940] 


—('75)5-- ('25)2--2 x '16x^85— (754-25)? = (1)*=1. 
[Putting a for "75 and b for '25 we geb the expression 
4*--b3-L9ab. It ів equal to (а--0)3. 1 


9. 2779x279—'91x 21.. af aoe = 52 
279-721 “a-b 
[ Putting a for 279 and b for '21.] 


> e(aciY(a- 9)... 5794-21-38. 

= a-b 

10. 149x149 41x41, 10049 149 41х41) 
14'9- 41 10(14'9— А) —— 


. [ Here the numerator and the denominator are multiplied 
by 10 without altering the value of the fraction. ] 


—149x149-41x41 _ (14'9)* – (4'1)? 


10149-41) —  10(149-411) 
-(14:9--41/(149-41) 149-541 -B-r 9. 
10149-41) . 30. 10 


. Eng. Core Arith.—3 
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11. Find the simplest value of : 

11245 x 11945 x 11945— 3 X1945» 61945 - 61945 x 
61245 x 61945. [D. B. '48] 
Suppose, a — 71945 and b=6'1245, 

"^ @- b=7'1945— 61945 — 1. 

Now, the given expression = 05 — Jab - b? 


—a? - 3abx1- 63 
=a* – 3ab(a — b) – 53 [ 


а-5=1,] 
—(a- 0)8 = (1)? =], 
12. Prove that 2'81)— 2979-25 [E. B. S. B, '48] 
1000 x 2879 —1000 x o*8797979.. 


.—9879'7979... 


Again, l0x9'879— 10 x 2'8797979...=  98' 7979... 


* (subtracting) 990 5с 9879 = 2879-98 
2/819 — 3819525, 
[Vide the rule for reducing a recurring decima] to 
fraction, M 


.& vulgar 
mes 2'879 from & 
or 990 times 9'819.] 


ark here that subtracting 10 tj 
mos 2'879 we have got (1000 — 10) 
4498571 4-'5571498 
18. = ODIT 

‘22857114 7714286 


Р : 428571-4-5'571498 
т д 54 57149 
9 Biven expression 228571447714266 
[multiplying numerator and donominator by 10] 
NUM 


thousand ti 


ГА, U. '48] 


өсабог==9'999999=10 ; 
the sum of the denominatorz-jQ;' Pei 


EP 


1.1 9p i (0.70. '48 Suppl] 
TET ge 
на Юра, еда 
® given “йаша: : wt 
=F +199000 05хлар 90 5 a4 ЕН 
90Х814 12x157 19x9000— ^ 


ыы 
міо! 
ач 


, 


| 
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35 


(dà . 2626, 9 
' 0io£ * 42904 o M [ C. U. 1933] 
143 3 . 
NUN — М D ТА. ға 
тт 8 454° 2509 31 
Уй 14- = 999 1+5 
3 з 


Е 2 7 
.,59 x 999 . 2600 x 999 2 B2x929., 99 x 4900 +2 


_ 99х154 ° 99x4900 ,,3x3 99х15 960х989 11 
3 


97 Хүрй 
18х198--18-1 а5-1. 
18х193--138--1 а2-Ға-Ғ1 


17. 


E ie ааа -1=1'3-1='8. 


1x2 22 
11 
= 1182.10, 
пхп n'n! 
156-7 - 8 3'708 io беу. en 
IUE AI }хозт. [ C. 0. 1934 ] 
156-15 +7-8 37037-37 
sað 9990 27 
gy 1477 51197-00 X100 
alee “Ші 
47 
Hy Qui 
9 17-3 37000 67 
= 9990 97 3 33000 х1 
3,97.1 112975100 ( "100787 7 3719990100 
x x A 
p 2 T1 I2 "d 
X100 
7 7 
81x12 1l. 27 4999+127 
ЕТТІ (ее peto 27 НТ 
10 
= 44 UD #7 алом. 


[ suppose, а--19. 1 
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is BEE 


5-7 Of 16 g.— 0195 of 0116 of 937g. [ C. U. 1919] 
6-8 

84-9 wii 
12 _ 198 6-1 hs 

=g яд Е 1009 2! gg of 23g 

вХч 8 

8 

17 

12 1. 


7 ! 
5,-10418 = Шал ‚Б+°Хаз 
—50 gs 89% of 23 g. 12x 2g Of 3 Е. i88 
921 6 4 


2 
A ud Le m. gts 
19. $5 ot 74-99949499 СС. U. 1942] 
2.4x15 |: 999494 — 9991 495-1 
"E ska fom Ы а ГЕ 
ш! 495 1 _ l ] 
- 999+ дав - 39571000 - 12, 
А 
= 9x92 Br C =1 9 = же 
8 gy yg 99000 19899 5199000 5= 99000. 
Б 5 
4-343 700053 Вв. 2. 14ав. 0'96p, 
T" ers 1 17043350 Re. 1. gag Т 70085 
2$ 34 4} [ C. U. 1945 ] 
Ж. 9 
6-443 58 Rs. 72 
118 200. ЗЫ 4.7 ба а 98 ] 
111% 3458... 35 35 ЕО 100 P755 za” 
t Ы; т000хВә.те 9900 95 


£ 


100 
к n х 995 C 000 x 16 x12 x $8gg 
3.2.2 ^ 38000 489 957 яву зБ 
5 7 10 Fic B x 85 


[ Here the а 


3 
thed nswer ig a 


) n abstract fraction, 
enominator being ex 
4 


the numerator and 
Pressed in rupees, ] р 
BB 


108 
= 53х16 ха 5,30 


83x25x85 14, ygg X 
s 8 2 


ARITHMETIC ` 37 


. "uias E яз 
91. 821x 2E AA 179 ot Rs. s=% P of Rs. 5 
[Suppose, «='391 and b—'179] =(a+4) of Rs. 5. 
—('8914-179) of Rs. 5 —'5 of Rs. 5=$ of Rs. 5—Rs. 2. 50Р. 
22. Express Rs. 28. 8 as. as a fraction of $ of Rs. 187. 5a. 
Rs. 28. 8 as. = Ев. 28$ = Rs. 5. ; 

4 of Rs. 187. 5 as. — Rs. 18735 x 8—Rs. (2387 x 8) = Rs. 23% 


57 
the года. fraction= 2 = Зуу. 
зор 


[In such sums to express one quantity ав the fraction of 
another, first express both the quantities in terms of the same 
unit and then divide the measures of the first by the measure of 
the second in the form of the numerator and denominator of а 
fraction. ] Я 

28. What part of $ of 5 owt. is тбо of a ton ? ІР. 0.1 

2 of 5 owt, =232 owt. =} owt. 
and тўс of 1 ton=20 owt. x rd0 =F owt. 


the reqd. fraction= i ==. 


24. d аз the decimal of 1 hour. 
Express 1 second as Vater 


БЕ . 1se.. 1860. . 1 "00097 Ans. 
1 hr.=3600 sec, .. Ihr. 3600 вес. 3600 


8600 190000087 
7200 


> — 398000 
25900 
2800 
25. Express eu of Bs. 5. 5 as. 4 p. as the decimal of 
Rs. 58. 10 as. 8 p. [C. U. 1935] 
4 
36 5455 (040 ш). 
9g of Ве. 5. б ав, 4 p= of Rs. 5 = Bs. хн ХЗ Rs. %° 
Again, Rs. 58. 10 ав. 8 р.=Вв. 583. 
Re. 5% 


t 2 i = 
he reqd. decimal Re. 582 
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26. What decimal of a rupee must be added to 704 


So that the sum may be an anna ? [C. U. 1936] 


'045 of 4 аз. 8р.=_45 „14 as, = 21 


< аз. — BB, 
1000 3 100 85 
1 as.— 255 as. = 31705 ав. 


Now, see what decimal of Re. 1 is 
тос as. 


7n 7 
The тей. decimal=200 28. 17% as, 79 —'049315. 
8.1 6 ав. 1600 
27. Express 12 
1$ kg. a. 
1 quintal 19 БЕУ 71 


kg. as the decimal of 1 quintal 19 kg. 
7 
t kg. 7 UE 
A Ж -= —'015695. 
12kg. ах па ва 0 
28. Express £3. 153. 44. ав the decimal of ms, 100 
(£1 = Bs. 15). (р. B. 1933] 


"go == Вв. ye! xc 15) Rs, *$* [t £1— ms. 15] 


29, E Post has half of its length in mud, One-third of its 
length in Water, and ten metres above water. Find the whole 
length of the post, 

There ig (+4) or 5 of the 


there is (1— 8) ог $ of 
7. 2 of the whole length 0 


| Е the D086—10 metres, 
** the required whole len 


gth of the post=10 ш.--4 
710 m.x 6—60 metres. 


Exercise 3 
Simplity :_ 


1. (62-32) of G-2)--5- (24-12) ГР. U. 1910] 
a. %- 24 G- $)—-($-8) of G- és). 

3. 1- IUE 1-4 1-9 [B. U. 19101 
[ The Portion within first brackets=1+1+9=444 x4 


=1+#=$.] 


5 of 4ав. Өр. 


ARITHMETIC 3 89 


924-52 32 A DEUS k 

4, 25709. (9$ :)х 216 | 
ar mot tae at (0.0. 1993] 

7 18 

5. 124-301 NE edd [P.U. 1919] 
12-15, 9X5 7 lii 

в. Hof 2X5 ot 1-09 [D.B. 1935] 

7 913 of $ [115 $ 

Err- 090 3 4- 
$ 0415-06 

я. 
в, шаі) (8р Әйт 124 (OU. 1887] 


[ In this sum first perform the operation of'of' with the last 


bracket, and put tbe result after the sign --.1 


9. 6-6х— № ii geo 
— 1 1 
146—2 Б-ч- 
за б-н 
10. 8- 8x 5-3 (C. U. 1879] 
3--6 | 
ла, Bt 5 „д>. (0.7. 1933] 
435 - 117 1 7 7% 
8-4 
n n 
N 5245 245X3 445-507. 
13. 8-8 of $X1é 3s (10-38) [0.0 1934] 
1+ 
14-— g 
22—63° 
4 DE 
u ME of #24 (35 таби) 
2 терің [0.0. 1936] 
Таса; 5 
1+ 


Rs. 4. БОР. _ 1 br. 16 min. 45 sec. 
15. 2..7. 90P. 2hr, 7 min. 55 sec. 
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За _ 1 224 t 14 Dm. 

16 Wu 8 E ” 9 Dm. On: 
6 g. Зар. 
17. (58-2) of of ве = i of $)= Я of  9dg 


i-i 13 s. 5d.. 6 Dg. 3 g. 
* Pu UL ша ЖЕ?) of 8 Dg. 3 g. 


(C. U. 1899] 


24 т 55 „дш,9 dm. 3 
19. 5i of ау) „7% of 4 m. 7 dm, [C.U. 193 ] 


20. 225,105, 79% 1859 


-< 


58.3 „ТБ 
15 < "35% igq 9 21g. ef. 
21. "ua. р.в. 981 аз, `81х°005 (0.0.10 
lj. > 
8-4 
724 е 9125 . 1875 9% 
23, dag 9 5-29 $16 paa of 1% (0.0. 1886) 
94 Әх%х%5-0%,. 02x 709 


LEEREN EE сеа 


25. 246-280 d 


94147 +5 [C.U. 1912] 
26. зы э 7 И 60 kg.: +#х& 
+ 17 6 quintal 30 іш, pd 
3+ $3 | 
[Here is a 


Point () after 3, 


This point (7) sign indicates 
the sign of multiplication] 


0:003 58 
9717 т. 
Ете 50 P 
1 _44 03 x Ra. 3. 4 ag, Cot = 
wem . T0085 Ra. та did 
6-46-25 


р 


Т%ХӘ ІС. U. 1939] 
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39. ax 7149851 x 1'875 [0. U. 1941] 


[N.B. :149851—1] 
61, 259088 of Rs. 3. 84 P. 


80, 29. 
"mom 51 1000 Xa X18 of 45Р. 
uu 
'007ix 135, 33—91x18 5 
31, 0074х 135, 33 28X1$ [C.U. 1944] 
7008 x 09 штен 9% of 1318 
39. '6 y, 48620496 - "174 x 174 of Re. 1. 4 a8. 
496 - 174 
$8 of 921 , [ 4'à— 9/88 Е j 
33. 4 189 M,U. 1878 
136 ub ( А 1 
g4.) 25-18, #— 70570 Ве. 9. 7 ав. [P.U. 1925] 


i813 343 011 — Бөл. аз, 


'49 (34-24) +4 of $ 
85. 29 of of £46, 
gi 9 оф (4+ 


ts of 


#5 _ of £5-27 of 1 guinea 


9i- тт 
ы > 
86. Bs. 3, 4 вв. £93. 8s. 2:54. 
[P.U. 1903] 
чо “6767 67- 001, 57 
37. 
67 x 674-0674-01 1 (0.0. 1928] 
ltg-X 


[Hints: Puta for 67, b for 1 ; Now, '001— 1x 1x 1-5 
*067='67 x'1-—ab;'01—'lx =. 


<. the first БЕКІ VERE — p= "67 —'1="57) 
a*+ab+b* 


38. What decimal of a maund is a chhatak ? [C.U. 13] 
39. Reduce 1 yard to the decimal of a mile. [O.U. '83] 
40. What decimal of a rupee is в pie ? [C.U. 1111 
41. What decimal of а sovereign is & penny ? [C. U. 1161 


49. What decimal of Rs. 8 must be added to Rs. 3.75 P. so 


that the sum may be Rs. 5 ? 
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B с M '29\)3 " 
43. Find the value of (ат - (058)! of £1. 5s, 


И Re. 1— 1s. 6d., express the value in тирге. [D. B. 1940] 
44. Simplity S44... ot ot, ЙЫ 4a. 
11+ L [A. U. 1904] 
TE 


8i 
45. А man travelled Я of his 


journoy by boat, 2 by rail and 
walked 19 miles, 


How far did he go ? 


[D. B. 1995] 
46. Simplify — 
1. 2118, "14x19, 102404 "16 x *01 
X 9 OLX ах 
1+, жак 
5-% [С. U. 19461 
47. Simplity 
0347 x *0347 у 0347 -- (9653) 
(0847)? — 347 x `09658-Е(96583)5 (P. U. 1982] 
[0R47 =a, '9658 =. + 347 x `09653= 0347 ж 9653-11) 
" hod Express 016 of 2'5 litres--0*16 of 2'6 1. ав the fraction 


into а recurring decimal 
ый [C. U. 1920] 
49, 13 S 695 2$ 3'5x 05 
68-1 13195 Of Нхау [0. U. 1947] 
Ж 1 * 5 
50 ЕЕ "S 028 x "09у, 3*5 
ti i 226 x 008 х`1 ГО. U. 1948] 
4$ 8$ 2% 
51. erg xor 10°98 of (Вз. 3. 12 as.) 
35-23 — liz 17"f of (Rs, 3. 13 as, 6 ый 
(0. U, 1949] 
5 Rel. 40 Р 
52, (о 3 
54.5 Rel gee -1(2`4--4 6)* [G. U. 1949] 
5+4 
53. 399 of ЭТ. 25 


но (m: . 8 g. 
' 6'0625 ^ 248 716(795--915)х 25g. 60cg. 
1—2x£i 13a. 4p. ағ . Й 
LBO*XI———x(14d-g9à 6 .'58], 
5h. lc gor Sa 10p. Y" P$ Pn M 
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_ diei 7138275736 of 16 
pg, bits 21995 0 " 
> 34-41-68 ° 31827354 (6. U. 48] 
za 58 668. 8s. 3d. 

56. f 068 а (9,5 --33) of SD m [G. U. '50] 


68 ° 97195 

57. Simplity— 
2 9 owt. 9 9 qr. 211 1b. 
a Se a 
2 —9'088 of == dye "Y TUI Tb. and reduce the 

"-- 
"oT 
result to the decimal of 1'1. 


UNITARY METHOD 


Examples (4) 
1. If 15 men can do a piece of work in 10 days, in how many 
days can 6 men do twice that work ? 


15 men can do the work in 10 days, 


1 man... 10x 15..., 
Ah 00898 wed т? 10х15... 
6 
2. 6... ... twice the work in 10x18 ха ог 50 days. 


when wheat is Rs. 12 


2. Aloaf worth 4 P. weighs 5.grams, 
th БР. weigh when 


а quintal. How. much will the loaf wor 
wheat is Rs. 25 a quintal ? 


When wheat is Rs. 12 & quintal, the 4 P. loaf weighs 5 grams, 
D Жі № M er ВЯ 


x x Re. 1 PEL TR 5х. 

Rs. 25 ME ues 7 
4x25 

d [nh 0 E) ea s 
4 x95 

or 3 grams. 


. times, 88 


[N.B. The weight of the loaf will be decreased 2, 3,- 
the price of wheat will be increased 2, 3,...times and vice versa. 


oe o. 
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9. The net income of а man is Rs. 630 after paying an 
income-tax at 3 pies in the rupee. Find his gross income. 


The man has to pay an income-tax at 3 D.inthe rupeo or in 


192 p., his net income is (192 — 3) or 189 р. or Re, 18% or 
Rs. $4 if his gross income be Re. 1. 
If the net income be Rs. EJ the gross income= Re, 1, 
1х 64 
4. РА sts Re. 1 E n =Вв. стай 
. . Rs. 630 -qglX64 x 630, 
63 
=з. 640 
4. A contractor en 


many additional men must be then engaged that the work may 
be finished within the gi 


ven time ? (0. 0. 1910] 
200 days- 60 days—140 days. 
6 km. — 14 km. —43 km 
In 60 days 1% km. of the railway ig constructed by 140 men, 
м 1 Фо» ny, Vie 140 x 8... 
Dx a aie 1 4. T wen 140 x3 60..., 
“4-2 ы La 1M0x9x60x9 
нө ач түзе x2 
140... 44 2. 10x8x60x9 өр 
8х2х140 


or 180 men. 


5. If 50 men can do & piece of Work in 12 days working 
8 hrs. & day, how many hours a day would 60 men have to work 
in order to do another piece of work twice as great in 16 days ? 


[D. B. 1930] 


To work 8 hrs. а day for 12 days ін to work for а total period 


of 19x 8 or 96 hrs. 
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50 men can do the work in 96 hrs., 


% 1 man «. EE 96 x 50..., 
60 men ... 96 x 50 or 80 hrs. 
60 
60 ... ... twice the work in 80x 2 or 160 hours. 


-. to complete the work in 16 days, they must work AG 
or 10 hours a day. 

6. A garrison of 420 men have food enough to las& them 85 
days. After "5 days they are re-inforced by 210 men bringing no 
food with them. How much longer will the food last ? 

(0. U. ^18] 

After 5 days the food left will last 420 men (35-5) or 30 
days, but then the number of men becomes (4204-910) or 630. 

The food left will last 420 шөп:30 days more, 


/. an 1 man 30 x 490..., Ч 


630 men охо or 20 days more. 


7. If 5 men and 9 boys could do a piece of work in 17 days, 
in how many days could 9 men and 12 boys do it, the work of 
2 men being equal to that of 3 boys ? [C. U. '46] 

Here 3 boys can do as much work as 2 men, 


г. 10у M dee $ man, , 


г. 9 boys зей РЕН $x9 or 6 men. 
Again, 1 boy sus 4% $ шап 
.. 19 boys ls а #12 ог 8 men. 


(5--6) or 11 men 
(94-8) or 17 men. 


476 5 men and 9 boys 

and 9 men and 19 boys ... 
Now 11 men can do the work in 17 days, 
17x11... 


17x11 
UN or 11 days. 


a 1 man et ээ» 
4.2 17 men péh 425 


2. tho required time— 11 days. 
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8. Ii 8 men or 17 boys сап do & piece of work in 26 days, 
how many days will it take 4 men and 24 boys to do а piece of 


work 50x 0709 times ав great ? [C. U. '37] 
Here 8 men can do as much work as 17 boys. 
^ 4 шеп is ius L 
4 men+24 boys ... ... (%%--94) or 5 boys, 
17 boys can do the work in 26 days, 
1 boy "m EM 26 x 17..., | 
г, 65 boys .. m EL or 98 days, | 


To complete the work 50x 0°09 or хө or 5 times as 


great they will take * x 5 or 68 days, 
9, ИБ Buns, firing 3 roundg in 5 minutes, kill 1900 men in 


4 hrs., how many men will be Killed in 3 hrs, by 7 guns firing 4 
rounds in gix minutes ? 


[ N. B. Quicker the firing, the greater will be the number 
killed, ] 


5 guns firing 3 rounds in 5 mins. kill in 4 hrs, 1200 men 


" lgm |, zs M aes 1800, 

5 
"lg ,. е lmin |... ox, 
"- lgun Eum 1 round in 1 min, ёњ 1200 ог 400... 
а т a anii round in 1 min, 


ee L hr. 400 or 100... 


7 gung firing 1 round in 1 min; kill in 1 hr. 1007 men, 


^ "gans; 6 min, ... 100x7 
i - OT 
`+ T guns ++ 4 rounds in 6 min, ... ds 100х754 a | 
ч 6 | 
Euas fring 4 rounds in 6 min. kill in 3 hrs, 10015458 


or 1400 men. 
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10. If 6 horses cost as much as 24 cows, 10 cows as much 
аз 8 buffaloes, 4 buffaloes as much as 15 asses, 8 asses ав much 
as 32 sheep, and if the price of 9 sheep be Rs. 25, find the cost 
of a horse. 


The cost of 6 horses=the cost of 24 cows, 
2. the cost of 1 horse=the cost of Җ%* cows. 
The cost of 10 cows=the cost of 8 buffaloes, 
... the cost of 1 cow —the cost of 3% buffaloes. 
The cost'of 4 buffaloes =the cost of 15 asses, 
1. the cost of 1 buffalo=the cost of 4* asses. 
The cost of 8 asses—the cost of 32 sheep, 
the cost of 1 ass=the cost of 5% sheep. 
The cost of 9 sheap=Rs. 25, 
the cost of 1 sheep=Rs. *. 
the cost of 1 horse=(%* x 3 x ч x & x 4) rupees. 
=Rs, аза Ва, 1333. 


11. If 19 chairs and 4 tables cost Rs. 520, find the cost of 
10 chairs and 7 tables, the cost of 8 chairs being equal to that 
of 6 tables. 


The cost of 8 chairs=the.cost of 6 tables, 


P 1 chair = as $ or table, 
г 12 chairs = al è x19 or 9 tables, 
апа ... ` 10 chairs= Ж 3510 ог 49 tables, 


4. 19 chairs+4 tables=(9-+4) or 13 tables, 

and 10 chairs+7 tables=(4+-7) ог 3% tables, 

Now the cost of 1 tables=Rs. 520. 

-. vob T tables=Rs, (550 x4") or Rs. 580. 

12. A contractor undertook to do а piece of work in 17 days 
&nd engaged 925 men for the purpose. After 6 days he found i 
necessary to put 10 more men on the work and then he had it 
done one day too soon. How many days behind hand would he 
haye been without the additional men ? t 

. The work has been finished in (17 — 1) or 16 days. 

The work left after 6 days has been done by (254-10) or 35 

men іп (16-6) or 10 days. 
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35 men can do the work left in 10 days, 
1 man ia 2 10x 35 


-. 95 men е 558 10х85 or 14 days, 


^ the whole work was completed in (14--6) or 20 days in all. 


-. He would have been (20-17) or 


3 days behind hand 
without the additional men. 


Exercise 4 


1. If 24 men can do a piece of work in 15 days, working 
8% hrs. a day, how many men will be required ‘to do another 
Piece of work twice as great in 17 days, working 6 hrs. a day ? 
[ 0. U. 16] 
2. A man undertakes to do a piece of work in 10 days, and 
employs upon it 12 men. At the end of 6 days, the work is only 
half done ; find the additional number of men he must employ 
in order to do the work in time. [ 0.100. '51 ; D. B.'95] 


3. A contractor undertakes to execute a certain work in а 
given time; he employs 55 men, who work 9 hrs, daily ; when 
* of the time has expired, he finds that only $ of the work is 
done; how many men must he now employ 11 hrs. a day to 
fulfil his contract ? (0.0.71; B. о. 8. '84] 


4. A garrison of 2200 men has provisions for 50 days. At 
the end of 17 days reinforcement arrives and the provisions last 
for 20 days more. What is the reinforcement ? [ D. B. '40] 


5. Itthe wages of 45 women amount to 207 dollars in 48 
days, how many men must work 16 days to earn 76% dollars, 
the daily Wages of а man being double those of а woman ? 


8. 8men o 


r 12 women can do a piece of work in 10 days ; 
how 1 


Ong will 4 men and 16 women take to finish it ? [D. B. '24] 


Т. Па garrison of 


750 men have provisions for 20 weeks, 
how 1 


Ong will the provisions last if at the end of 4 weeks they 
are reinforced by 450 men ? : 5 [O. U. '27]. 
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8. А besieged garrison of 4000 men had provisions left 
for 56 days. After a week 500 men broke through the enemy's 
line, For how long will the provisions last the remainder of the 
garrison ? [D. B. '39] 

9. А contractor undertakes to execute a certain piece of 
work in a given time and engages 60 men who work 8 hours 
daily. When three-fourths of the time has expired it is found 
that only two-fifths of the work has been done. How many 
men, all working 10 hours a day, must he engage now so as to 
finish the work in the stipulated time ? [W. B. S. Е. '53] 

10. If a battery of 6 guns, firing 3 rounds in 10 minutes, 
will breach а cortain work in 60 hours ; how many guns must be 
employed for the same purpose firing 2 rounds in 5 minutes in 
order that the breach may be made in 15 hours ? [D. B. '41] 

11. А contractor undertook to build & house in 21 days and 
engaged 15 men for the purpose. After 15 days he found it 
Necessary to put 9 more men on the work and then he had it 
finished one day too soon. How many days behind hand would 
he have been without the additional men ? [B. C. 8. '88] 

12. A contractor undertakes to do a piece of work in 88 days. 
By employing 60 men on it, he does $ of it in 22 days. How many 
additional men must ho employ to finish it intime? (О.В. 37] 

13. A man can walk 600 miles in 35 days, resting 9 hrs. a 
day у how long will he take to walk 375 miles, if he rests 10 hrs. 
a day and walks 1% times as fast as before ? ГО. U. 1888) 

14. Ifthe loaf worth 4 P. weighs 50 grams when wheat is 
60 P. per kilogram, what ought the loaf worth 5 P. to weigh 
When wheat is at Re. 1. 25 P. per kilogram ? 

15. If8 men or 15 women can earn Rs. 120 in 30 days, how 
much can 21 men and 24 women earn in 45 days?  [O.U. 1907] 

16. 1112 men can do 8 piece of work in 30 days of 9 
hours each, how many men will take to do ten times the work if 
they work 24 days of 5 hours each ? (0. U. 1948] 
> 17. I£9 Ibs. of rice cosh 85 much as 4 Ibs. of sugar and 


14 Ibs. of sugar ато worth as much as 13 lbs. of tea and 2 lbs. 


of toa are worth 5 lbs. of coffee, find the cost of 11 Ibs. of coffee 
[B. U.] 


if 22 lbs. of rice cost 62 d. 
Eng. Core Arith.—4 
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18. 100 labourers сап dig & trench i 


n 150 days. ІН 20 of 
them leave after working 


50 days, in how many days more will 
the remaining men complete the work ? (G. 0. '55] 


19. 115 chairs and 9 tables cost Вз, 330, find the cost of 7 
chairs and 4 tables, the cost of 10 chairs being equal to that of 
6 tables, 


------ 


AVERAGE 


Тһе average or moan value of any numbor of quantities of tho 
same kind is their sum divided by their number, 
ages of Ram, Hari and Jadu to be 35 
respectively, 


Suppose the 
yrs., 15 yrs. and 18 years 
What is their average age ? Hero 35 yrs., 15 yrs. 
and 13 yrs. are 3 quantities of the same kind. The sum of those 
quantities is 63 years. their avorage ago is (63 yrs.+8) or 
21 years. As there are three men, the sum of the ages is 


divided by 3. Note that the average age multiplied by the number 
of men gives the sum of their ages, 


Examples [5] 

1. A man bought 10 litres 

mixed the same with 6 litres of 
price of the mixture por litre ? 

The cost price 


of milk at 16 P, per litre and 
water ; what was the average 


of 10 litres of milk=16 P.x10=160 P. 
g mixed with it, the quantity of mixture 18 


The price of 16 litres of the mixture=160 P. 
` water has no value), 


7. the avora 
2. The ave 


16 litres, 4, 


89 price of the mixture per litre=160 P.+16=10 P. 
rago income of a man for tho first four days із 
Ба. 45 and that of the next two days is Rs. 36. If his average 
income of the first 7 days be Rs. 40, find his income of the 7th day- 
The total income of the first four days=Rs, 45» 4 = Ra. 180. 
” n " the next two days— Rs. 36x 2—HRs. 72. 
n » tho first 6 days— Ба. 180-- Вз. 72—R3.952 
But , » T days=Rs. 40x 7—Rs. 280. ` 
Tth day = Rs. 280 — Rs. 959 = Bs. 98. 


9. уу 


“+ The income of the 
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| 3. The average age of 5 boys is 9 yrs. and when their father 
is included, their average age is 16 yrs. What is their father’s 
ago? : [M. E. 1933] 

The sum of the ages of 5 boys=9 yrs. X 5==45 yrs. 

The sum of the ages of 5 boys and their father ( i.e, 6 men ) 

=16 yrs. x 6796 yrs. 
-. the ago of the father=96 yrs, - 45 yrs.—01 yrs. 
4. What is the average of the even numbers from 1 to 20 ? 
24-4--6--8--104-194-14--16--18--20 — 110. 

There are 10 numbers here. 7. thoir averago=110+10=11. 

5. Тһе average weight of А, B and О is 45 kg, that of 
A and B is 40 kg, and of B and О 43 kg.; what is the 


weight of B ? 
Tho total weight of A, В and О==45 kg, x 3=135 kg. 
EL эк А апа B=40 kg. x 2—80 kg. 


the weight of 0—135 kg. — 80 kg.—55 kg. 
Again, the weight of В and 0—43 kg. x 2=86 kg. 
the weight of B=86 kg. — 55 kg.—31 kg. 
6. Tho average attendance of the boys of a school for the 
6 days of the week is 270. If the average attendance of the 
first 4 and Њо last З days bo 260 and 285 respectively, find the 
number of boys present on Thursday. 
The first 4 days aro the days from Monday to Thursday and 
the last 3 days are the days from Thursday to Saturday. 
Thus Thursday is taken twice here. 


The total attendance of the boys for the first 4 days 
—960 x 4=1040 


for the last 3 days=285 x 3—855 


25. The total attendance of the first 4 and tho last 3 days 
=1040+855 = 1895. 

1895 is the total attendance of 7 days, Thursday being 
taken twice. From 1895 subtract the total attendance of 6 days 
ie, 970 х 6 or 1620 and you will got the attendance on "Thursday. 
.. the number of boys present on Thursday. 

—1895 – 1620— 275. 


. 


DNE 
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7. Tho average a 
2 years less than that 


Here the number of persons in both cases js 5 and the first 


less than that in the second case, 


tho age of the mother—58 yrs. — 10 yrs. = 48 years, 


ce is filled up by a 
ed by one month, find 
[C. U. 1943] 


New-comer ; if the average is thereby lower 
the age of the new-comer, 


Here the number of men in both cases is 24. 


the average age being lowered b 


Y one month, the tota] ago 
i8 lowered by 24 months or 2 yrs, 


^*^ the age of the new-comer=17 УІ8.- 2 yyg, — 15 years, 


9. Out of 11 cows one worth Rs. 25 
horse wag taken in, If their average price 
by Bs. 5, find the price of the horse. 


was removed and a 
is thereby increased 


The average price of 11 animals being increased by Rs. 5, the 
total price is increased by Rs. 5x11 or Rs. 55, 
“^. the price of the horse— Rs, 954- Ва. 55 = Re, 80, 


10. Of three numbers the first ig twice tho se 


Second ig 3 times the third. Tf their average is 
the numbers 2 


The 
nuümbe;— 


Cond and the 
100, what ато 


Second number 3 x tho third number and the first 
2 X the Second number=6 x the third number, 


С. the first-tthe Second-+-the third number 
=10x the third number. 


Again, the Sum of the three numbers = 100 х3=300. 
10 times the thirq number= 300, 


«< the third number=30, then the second number= 30 x$ 


=90, and the first number=90 x 2=180, 
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| 11. A cricketer scored 85 runs in the 17th innings and thereby 
increased the average run of the previous 16 innings by 3. What 
was the average run in the 17 innings ? [U. P. '30] 

The average run being increased by 3, the cricketer had to 
make 17 < З or 51 runs more in the 17th innings than tho average 
run of the first 16 innings. 

tho average run of the first 16 innings=(85 — 51) 34. 
the average run in tho 17 innings=34+3=37. 

12. A man walked to a station at 6 miles an hour and came 
back at tho rate of 2 miles per hour. What was the average rate 
for the journey ? 

Tho man takes } hr. to go a distance of 1 mile. Ho takes $ hr. 
$0 return the same distance. 
he takos (§-+4) or $ hr. for every two miles. 
he takes y2z or 2 hr. for 1 milo on the average. 
the required average rate for the journey is 3 miles per hr. 

18. Tho avorage monthly salary of each of A and B is Rs. 64, 
that of B and О Rs. 50 each and of С and А Rs, 70 each. Find 
the actual salary of each. (0. U. 1945] 

The total monthly salary of A and B=Rs. 64x 2— Rs. 128 

В and C— Вз. 50x 2—Rs. 100 


Twice the total monthly salary of А, B and C=Rs. 368 
the total monthly salary of A, B and C=Rs. 3683 
=Rs. 184 
-. monthly salary of A=Rs. 184- Rs. 100=Rs. 84 
B=Rs. 184 - Rs. 140=Rs. 44 
iis O=Rs. 184 — Rs. 198 = Rs. 56. 
14 А train travels from Howrah to Burdwan at the rate of 
55 kilometres per hour and returns at the rate of 66 kilometres 
per hour. Find tho average rate of the whole journey. 
The train takes zs hr. to go 1km. and it takes ae hr. to 


return 1 km. 
it takes (ж-з) or so hr. for a total journey of 2 km. 


it takes (56 х 2) or во hr. on the average for a journey 


of 1 km, 
-. tho average rate of the whole journey is 60 km, per hour. 
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Alternative method: The L. C. M. of 55 and 66=330. 


Suppose the distance between the two places to bo 330 km. 


Tt takes (330+55) or 6 hrs. to travel a distance of 330 km. 
and (830--66) Or 5 hrs. to return. 


^. it takes (6--5) 
(830 km. x2) or 660 km. 


^ ^ the average rate of the whole journey is (660 km.-11) 
Or 60 km, рег hour, 


[N. B. Hero it will be a mistake to find the average by 
dividing the sum of 55 and 66 by 9.1 


or 11 hrs. altogether for a journey of 


15. Tho average rainfall at (ig 
Was 5'25 inches and 


Tf the rainfall on the 


uhati from lst to 7th July 
that from 185 to 9th July was 5°45 inches. 
9th was 6'2 inches, find that on tho 8th. 


(G. U. '55] 
The total reinfall of 9 days from Ist to 95h July 


7545 inches x 9—49'05 inches. 
ays from 1st to 7th July 
=5'25 inches x 7=36'75 inches. 
f 8th and 9th July 
= (49°05 — 36°75) inches. 
—12'3 inches. 
Buti the rainfall on the 9th July —6'2 inches ( given ) 
“. the required rainfall on the 8th July 
=(12°3 - 6'2) inches =6'1 inches, 
16. A and B have each taken 8 wickets for 28. А then takes 
1 for 35 and В, 4 for 56. Who has now the botter average ? 


[B. C. 8. '47] 
A has taken (8--1) or 9 wickets for the total (28 +35) 


The total rainfall of та 


the total rainfall o 


or 63 runs. 
и. the average of A’s wicket-taking 
=63+9=7 (ie, 1 wicket for 7 runs. ) 


Қ Again, В has taken (84-4) or 12 wickets for tho total (28-++ 56) 
B. 


4 run 
1 S ` the overage of B's wicket-taking=84212=7 (i.e, 
же for 7 rung, ) 


“nd B have the same average. 
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s Tho average of 8 results is 30 ; that of the first two is 
213, and of the next three is 248 ; the sixth is less than the 
seventh by 3 and less by 9 than the eighth. Find the last 
result, 

The total of 8 results=30 x 8=240 

The sum of the first two —9143x9-—43 

The sum of tho next three=248x3=74, 


the sum of the first five=43+74=117, 


tho sum of the last three i.e., of the 6th, 7th and 8th 


=240 - 117 —193. 
Let the 6th result be 2. 
o-++-(a-+-3)+(2+9)=123, 

or, 3¢=1293-12=111, и. 87. 
The Sth result =37+9=46. 


18. Each of 53 persons contributed to в fund as many 
annas as he had rupees with him. The total contribution was 
Вз, 397. gas. If 15 of them had Rs. 12 each, and 18 of them 
Вз, 10 each, h i f the remaining 90 persons ? 

ý , how much had each of the ? 
iw [D. B. '48] 
18 persons had Rs. 19 each, .. they have contributed 
12 as. cach 


tho total subscription of 15 persons 


=12 as. x 15 — Вв. 11. 4 as. 


In the same way, the total subscription of 18 persons, eack 


contributing 10 as.=10 ав. х18= B*- 11. 4 ав. 
*. the total subscription ot (154-18) or 33 persons 
= Ba. 11. 4 as. +Rs- 11. 4 ав. = Е. 99. 8 аз. 
the total subscription of the remaining (58- 33) or 20 


Porsons=(Rs. 397. 8 as,- Rs. 23. 8 as.)=Rs. 3805—4880 as. 
each person has contributed 4880 as.+20 or 244 ans. 


Г. each of the remaining 20 persons had Rs. 944. 
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Exercise 5 


1. In a class there are 40 boys and their average age is 
16 years. One boy aged 17 years leaves the school and another 
joins and the average age becomes 15'375. Find the age of the 


new boy. [C. U. 1949] 

2. B was born when A was 9 yrs. old and О was born when 
B was 8 yrs. old. What will ba their Average ago when O will 
be 4 yrs. old ? 


3. The average a 
if their teacher be incl 
teacher's age ? 


gə of a class of 30 boys is 10'5 years and 
uded the average is 11 years, What is the 


4. Tho average of ten numbars ig 1015109, that of the first 


віх is 1701967 and of the last five is 1701688. What is the sixth 
number ? 


at the rate of 36 miles per hour, 
whole journey, 


86 salary per head of the rest is Rs. 56. Find 


LI. P. S. 401 


one of them who weigh man ; find 
the Weight of the now man, 
8. A train trayols from Dacca $ 
30 km, por hour and returns at the 
the average rate f 
9. Ina scho 
is 6°25 yrs., th 
апа of the 25 
Average age of th 


о Mymensing at the rate of 
rate of 40 km. an hour, Find 
or the whole journey. 
ol the average ago of 41 boys in the first class 
at of the 36 boys in the second class is 7'31 yrs. 
boys in the third class is 8'93 yrs. Find the 

9 boys in the school. [U. U. 51] 
15 The average of 8 results is 20 ; that of the first two i. 
shear of the next three is 213; the sixth is less than t 

^ by 4 and less by 7 than the eighth. Find tho last. 

І. В. 8. 881 


———————À 


SQUARE ROOT 
Examples (6) 


Ex. 1. Find the square root of :— 


9 44 [N.B. First mark tho digit 6 in 
ва | 336 the units’ place. and then mark off 
336 the digits to the left into periods of 21 


The square root=44. 
Thus tho first period ( i.e., 
first marked digit) is 19. .Now, 


the portion from the left to the 
as 42=16 and 5°>19, so 4 is the 


"nearest square root of this first period. Put 4 as the first figure 
of the square root. Then subtract the square of 4 i.e., 16 from the 
first period 19 and bring down the second period (36) after the 
remainder 3. Thus we have 336 аз the new dividend. Double the 
figuro 4 and put 8 in the place of divisor. Next we divide 33 of the 
number 336 ( omitting the last figure) by 8. Tho quotient is 4 
which is suggested as the second figure of the square root. Place 
it to the right of the trial divisor 8 (which is twice the first part 
-of the ооб). Thon multiply the divisor as 16 now stands (84) by 
the second figuro of the root ie. (4). Now subtract this product 
336 from 336 and there being no remainder, we conclude that 44 


is the square root of 1936.] 


Ex. 2. 5610000] 1900 [Here the square root of 
1 


the number obtained by bringing 

29 | 261 down figures up to the second 

L261 T period 61 is found to be 19 and 

the square root=1900. there is no remainder. There 

are 4 more zeroes forming 5570 periods in the number. .. the 
“Yequired square root has two 0's after 19, i.e., it will bo 1900. 1 

Ex. 3. 91204 | 302 [ Here the quare root of tho first 

9 period is 3. On subtracting its square 


602 | 1904 from 9 we get no remainder. The 
| 1204 second period 12 is brought down and 


2. the square root=302. twice 3 or 6 is taken as a trial 
-üivisor Now omitting the last figure of 12 we gob 1, which 
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cannot be divided by 6. So place 0 in tho Square root making it 
30. Now, doubling 30, the trial divisor is 60, Then bringing down 
the third period 04 we have 1204, Omitting the last two figures 
of 1204 we get 12, which being divided by 6 gives 9. Now put 
2 as the third or last figure of the square root ав well as to the 
right of the trial divisor, and then multiply 602 by 9. Thero being 
no remainder now, the ва, root is 309. ] 

[ Here mark off the 


pairs of digits 
on either sido, 


ee right and left, of the 
69 oq decimal point beginning with 5 in the 

<= units’ place, 1 in the hundredth 
is marked next; here, 
decimal point must be placed immediately 
integral part (here 15) of the 


Ex.4.  15"9y | 89 
9 


place 
In the root the 


after dealing with the 
given number, ] 


the square toot —3 9. 


Ex, 5, '00'09'56' | ua [ There is no digit in the units’ 
1 


--- Place hero, Зо the operation is done 
26 | . 1 аз before to the right of the decimal 
Mt c Point. 


The square root begins with 
the decimal point as there is no 
integral part in the given number. For 00 (two zeroes) in the first 


beriod take one 0 in the square root, Then the Operation begins 
with the second period "097,1 


= tho square root='016, 


16 = /16 — VI6 — 4 
Ex, 6. 160: The square root A169 i59 Ig Ans. 
indicates the Square root of a numbor. 
т fraction is the Square root of its 
quare root of its denominator,] 


[ The radica] sign ,/ | 
The Square root of a vulga 
numerator divided by the s 


Ex.7. Bing the square root of 9... 1 Я [ O.U. 1828] 


JT 
| шр 
А " 22 41 
[ The traction Simplified is 48. Its square root= ae -22.31] 


Ex, 8, Of what number is the square root ‘03 ? 
he required number= 703 x03 = "0009. 
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Ех. 9. Find tho square root of 2 to 2 places of decimals. 


328. DITS 2 
pec 86. 


9 
: | 173 [Here the square root of the 
27 | 900 denominator is 2. But the numerator 
189 З is not а perfect square, .. its 
343 | 1100 8 | 
1099 squaro root is obtained only up to 
71 2 places of decimals.] 


Ex.10. Find the square root of 4 to 2 places of decimals. 


«= ит $7357 ай! 


85 | 591 [If the denominator be not a 

109 a perfec square it is advantageous to 
981 make it so by multiplying it by some 

1181 | 1900 least possible number. Неге 7 
1181 multiplied by 7 will mako а porfect 

719 square, . both the numerator and 


% 
-- denominator aro multiplied by 7. This will not ба the 
alue of the given fraction. Hence we get the fraction $$, the 


B 
ма root of whose denominator is 7 and that of the numerator 
°2 places of decimals is 5°91. the required square root 


=5'91_. 
7 =s | 


Ех. 11. Find the square root of "98 to 2 places of decimals. 


'93—'9333... 


ale 48 
88 | the square root = 48. 
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Ех. 12. Find the missin 


g digit in 2220% во that the number 
may be а perfect square, 


жаш 149 [ Here (е is placed against the 

Bee second remaindor 96 and twico 14, i.e. 

X he 28 is placed as a trial divisor. Now 

289 | 2608 it is evident that if 9 Бо the last 
2601 


figure in the square root and the trial 

. Ж: divisor and the divisor 80 formed i9 
ый ther equired missing multipliod by 9, tho product is 2601, 
digit -1. whose first three digits aro the same 
аз the first three digits of 960*. 
4. lshould beplaced intheplaos of €] 


Ех. 13. Tho prod 


ucl of two numboeis is 1996 and ono of thom 
is 16 times the other, 


Find the numbers, 


Let one number bez. Then the other number= 16g, 


%2Х162:-1996, or 162*— 1996, Or, 2% =81. г. @ = „/81==9. 


one number=9, and the other number- 9» 16— 144. 


Ex.14. What least 


number must bg subtracted from 12773 
to make the remainder a 


perfect square 2 


[ In finding the Square root of 19773 we have 4 ag the last 


remainder, 2, 4 should be subtracted from the number бо make 
the remainder a perfect Square, ] 


Ех, 15, What least number must be added to 6700 to make 
the sum a perfect square ? 


67'00' 81 81+1=89 
161 ET Tho given number is greater ЖЕ 
161 81%. .. when the required lea 
139 number is added to the given number 
the sum must be 822, 
82? —6724, 


the required number=6724 — 6700-924. 
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Ex. 16. By what least number must 192 be multiplied во 
that the product may be a perfect square ? 


2 | 199 
2| 96 192=2*x2?x2*x3. Of these 
2| 48 factors only 3 is nof a perfect square, 
3 EC 2. 199 must be multiplied by 3 to 
9 | 6; make the product a square number. 

3 


. Ex. 17. By what least number must 1260 be divided to 
make tho quotient a square number ? 
1960—2?5(325 537; here of the factors 5 and 7 are not 
Square numbers, if the number be divided by 5x7 or 35, 
the quotient is 9? x 3?, which is a square number. 
Ex.18. A goneral wishing бо arrange his men, who were 
335250 in number, into a solid square found that there were 9. 
: fen over, How many were there in the front ? [C. U. 1911] 
When the men were arranged into a solid square, there were: 
Men оуег. .. the solid square was formed with the number: 
of men obtained by subtracting 9 from tho given number. 
<. the number of men in the front = y 335241 = 579. 
[Here the squaro root should be actually worked out.) 
Ex. 19. А teacher in arranging 722 students into a solid 
Square found that 7 boys were wanting. Find the number of 
Oys in each row. 
729--7=799. 2. the number of boys in each row= 729 = 27.. 
Ех. 20. A subscription of Rs. 104. 4 P. was raised for а 
fund, each man subscribing аз many paise as there were 


Subscribers. Find the number of subscribers 


Rs. 104.4 P. рн 
х 100 жағаны 
10400 202 ft | 
i the number of subscribers 109. 


10404 P. 
Ex. 21. А number of boys raised Re. 1. 44 P. by subscription 


among themselves, Hach boy contributed the same number of 
Paise as the number of boys. Find each boy's contribution. 
Re, 144P.—144 P., and /144—12 ~. Each boy contributed 12P.. 
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Ех. 22. А certain number of boys spent Rs. 3660. 25 P. 
each spending as many 25 Paisa-pieces as there w 
the number of boys. ` 

1'46'41' | 191 
k 


ere boys. Find 
[C. U, '40] 


and ag > Rs. 3660. 25 P. 
44 = (3660 x 4 -- 1) pieces of 25 P. 
241| 941 =14641 pieces of 95 P, 
| 94 
“+ the required number of boys= J 14641 — 191. 


Ex. 23. A certain number of boys spent Rs. 81, each 
Spending twice as many two-anna pieces ag there were boys 
altogether. How many boys were thore ? (0. U. 1926] 

Rs. 81=81 x8 or 648 fwo-anna pieces, 

648+2= 394. the required number of boys = ,/331— 18. 

[ Each boy spends twice as many two-anna pieces as ther? 
are boys, 4. Rs. 81 із to be reduced to 648 two-anna pieces 
by multiplying 81 by 8 and then 648 is to be divided by 2. Thus 
in case of spending thrice as many two-anna pieces, 648 is to b? 
divided by 3. ] 

Ех. 24. A regiment of soldiers can be arranged into 10, 15 
or 25 equal rows and also into a solid Square, Find the leas’ 
number of soldiers in the regiment, ІР. U. "85! 

The L. 0. М. of 10, 15 and 25=150, which is not a ромео 
Square. 4. 150 men cannot be arranged into a solid square. 
Now we have to find the least multiple of 150 that is a perfect 
square. 150=5% 9х8 

7. tho required number of soldiors = 5° x2?» 32 —900. 


Ех. 25. Ot three numbers the product of the first two is "i 
that of the second and third is 77 and that of the third and firs 
ів 44, Find them, 


Let the three numbers be a, y and z respectively. 


ane aD | Now multiplying (1), (2) and (3) 

and z= 44 NO together we get 

wey e898 xq х44=4х7х7х 1lx4x11—4? x 7? x 11*, 
^ syz=4x7x11 e. 2264) 
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Dividing (4) by (1) we get z=11, i.e., the third number—11, 
the first number=44+11=4 
and the second number=77+11=7. 
Ex. 26. Tho product of two numbers is 1575 and their 
quotient is 2, Find the numbers. 


Let z and y be the two numbers. 
Then zy —1575 ... ... (1) and 5-1 ТЕГ (2) 


225 
Now, multiplying (1) by (2) we have, ay x TBI X» 
or, 2?—995x9-15?x37?, .- 2—15x3-—415; 
y=1575+45=35. .. tho two numbers are 45 and 35. 


Ex. 27. What time will it take to walk round а square 
field 8'1 acres in area at 4 miles per hour ? ІР. 0. '32] 


Tho area of the field —8'1 acres 
=8'1 X 4840 sq. yds—81 x 484 за. yds. 
2. Each side of the square field 
= „/81 x 484 yards = ./92 x 993 yds.=9 x 22 yds. 
the four sides of the field— (9 х22 x 4) yds. 
" takes 1 hr. to walk 4 miles or 1760 x 4 yards. 


the time required to walk round the field is 


= DX PB XE hrs. —27 minutes = 6 minutes 45 seconds. 
£x сй 4 


Exercise 6 


Bind the square root of :— 

1. 1522756 [c. U. 291 2. 2819041 [C. U. '93] 
8. 1000014129 [C. 0. '18] 4. 6256586734489 [0. U. "101 
Б. 5322249 %. 144000000 7. 110485249 0. U. 7151 
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8. 29192409 [0.U.'13] 9. 991946783041 10. U.11] 
10. “00105695 [M. Е. '99] 


= б ігі 324 Тозо] 
11. TE 12. er 18. 111 34 19% [M.E. 
15. (а) What number multiplied by itself will give 

109735 ? ІР. 10. 725] 


(b) Find the square root of 2 to 7 places of decimals. 


[D. B. '33], 
(c) Extract the sq. root of z's to 4 places of decimals. 


16. Find tho Square root of `4 to 3 places of decimals, 


[D. B. 7401 

17. Find the square root of 14-(046)? to 4 places of 
decimals, (0. 0. '28] 
18. Calculate to five places of decimals the square root of 
1--(07067)5, (0. U. '39] 


19. What least number must be added to 8275 to make the 
Вит а square number ? қ 

20. Find the square root of 1- (000135)? to 4 Places of 
decimals. [C. U. '96] 


: oach spending 
what was the 


21. A party of boys spent Rs. 10920. 95 p. 
Ав many 25 pasia-piecos as there were boys ; 
number of boys in the party ? 

22. The subscript 


25 P. and each porso; 
Subscribers, 


ion to a certain fund amounted to Rs. 380. 
n subscribed as many paise as there were 
Find the number of subscribers. (0. U. 1900] 


23. Dotermine the square root of 1925 


; by resolving it into 
its prime factors, 


[E. B. S. B. '46] 
[ Hints : 1925—5x bx 7X 1 —5* x 72. ] 
24. Find tho le 


ast number that must be added to 153140025 
make it a Perfect 


square. Ы [Pat. U. ?201 


to 


SQUARE MEASURE 


s да In any rectangle, measure of агев = mensure of 
sure of breadth ; 

more briefly, area—length x breadth. 

Whence, length =area breadth, breadth =area+length. 

The area of tho floor, the ceiling and each wall of a room and 
of a field and a sheet of paper, etc. which are rectangular surfaces: 
=length x breadth. 

(2) The length and the breadth of a square are equal. .. If 
the area of a square be known, the square root of the area will 
Біуе the length of each side of the square. 

à (3) The sum of the lengths of the sides a rec 
18 called its perimeter. 
the perimeter of a rectangle=2(length+t breadth), 

and the perimeter of a square—8 side x 4. 

(4) 4 square feet and 4 ft. square are not same. Four square 
feet denotes an area 4 times as large ав а square foot ; four feet 
Square denotes the area of a square whose each side is 4 feet 
(2.6., whose area is 4 ft. x 4 ft. or 16 square feet). 

(5) The length, breadth and height are said to be the 
dimensions of а room." 

(6) Тһе area of four walls of a room=per 

= 9( length 4- breadth )x height. 

(7) 144 square inches —1 square foot, 

9 square feet=1 square yard, 
302 square yards=1 square pole, 
40 square poles=1 rood, 
4 roods.or 4840 square yards-—1 acre. 

(8) If the total expense of covering а place be divided by the 
9Xpenses per square yard or square metre we get the area of the 
Place in square yards or square metres respectively. 


Examples [7] 
gular field is $ acre and its breadth is 


tilineal figure 


imeter x height 


1. The area of a rectan 
40 yards, Find the length of the field. 
2490 


The area of the field= 5 acro= 3 х 4840 sq. yards. 


Eng. Core Arith.—5 
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2. The length=2420 sq. yds.+40 yds. 
121 
=. yds.—60 уаз. 1 ft. 6 in. 
2 
2. How much fencing will be re 
field of 10 acres ? 
The area of the square field =10 acres = 48400 sq, yds. 
“. Each side of the field = ~ 48400 yds,— 990 yds. 
the length of fencing =the perimeter of the field 
=220 yds. Х4--880 yds, 
9. Find the aren of the ceiling of a room which required 900 
tiles, each 9 metres Square. 
Area of each tile=2 m. square=2 m.x 9 m.=4 8q. m. 
*. area of the ceiling = area of 900 tiles 
—4 sq. m. x 900 — 3600 ва. metres. 
4. The circumference of a steam roller is 9 metres and it. 18 


б decimetres wide. How much ground will it pass over in 120 
complete revolutions ? 


quired to fence a square 


The area of the ground passed over in one revolution of the 
steam roller—the circumference x breadth 


=2 m. X fo m. =$ sq. m. 
in 120 revolutions the rol 
or 144 ва. m. of ground. 
5. A field, 120 metres by 30 m 
Square field of equal area. 
Here the area of the squ 


ler passes over 2 x 190 sq. ш. 


etres, is exchanged for ® 
Find the length of the latter, 


are field—the area of the given field 
—120 m. x 30 ш.=3600 sq.m- 

the length of the Square— „/8600 m.— 60 metres. 

6. How many tiles, each 14" by 19" 


» Will be required for the 
Т of а room 70x9? 


[C. U. 1864] 
14 in. x19 in, —168 ва. in, =4@8 ва. ti 
Area of the floor—70 ft. X 9 ft. = 630 sq. ft. 


floo 


Area of each tile — 


144 166 
Я 


6 
90 
1## ..40. 
The number of tiles required =630 = 168 — 680 х === 540 
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ы 7. Тһе length of а rectangular field is four times its breadth. 
ts area is 90 acres. Find its length. [D. B. '32] 
Area — 90 acres— 4840 x 90 sa. yds. 
or, length x breadth —4840 x 90 sq. yds. 
or, 4xbreadth x breadth 4840 x 90 sq. yds. 
("7 length=4x breadth ) 
or, 4(breadth)? =4840 x 90 sq. yds. 
( breadth y= 4840 90 sq. yds. —1210 x 90 sq. yds. 
1. breadth 4/1910» 90 yds.— 330 yds. 
h —330 yds. x4=1320 yds. 


/. the required lengt 
8. The sides of a rectangle are as 4 : 8 and its are 
Sq. metres, Find its length and breadth. 
Неге 2898 =é, 1. length =$ x breadth. 


a is 2028 


breadth 
Now, following th 
length=52 yds., breadth = 39 yds. 
ong as it is wide. If it costs Rs. 32 
find its length and 


e method of the example 7 we have 


9. Атоош is twice аз 1 
to pave its floor at 25 P. per sq. metre, 
breadth. 

[N. B. The area is obtained by dividing the total expenses 
by the expenses per ва. Ш. If the expenses per 84. m. oF 80, £t. 
be given, the area will be in sq. m. oF 89: ft. as the case may be. j 

Here, the area of the floor=(Rs. 32 Ве. 3) ва. m.—128 sq.m. 

or, length: breadth —128 sq. m. 
9 x; breadth х breadth=128 sq. m. 
or 2X (breadth)? =128 sq. m., Ог, (breadth)? —64 sq.m. 
breadth= 64 m.=8 metres 
and length=8 m. x 2—16 metres 

10. А room, 27 ft. long, requires. Rs. 58. 8 as. to cover its 

floor with carpet at Re. 1. 2 as. per ва. yd. Find the breadth of 


the room. 
Area of the floor Атев of the carpet 
=(Rs. 582 Rs. 13) sq. yds. 
=52 ва. yds.=52x9 ва. ft. 


orra EDA length = 27 ft., 2. the breadth = 287° ft.=17 ft. 4 in. 
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11. А rectangular court, three tim 
paved with 2028 stones, 
length of the court. 


es as long as it is broad, is 
each 1% decimetres square. Find the 
Атев of each stono—$ dm. x$ 4т.= sq. dm. 
the aren of the court 
=the area of 2098 stones— 2 sq. dm. x 2028 

" length x breadth =9 x 507 sq. dm. 

ог, 3 (breadth)? =9х 507 ва. аш. ( length —3 x breadth). 

3 


or, (севан) =2% 507 sq, dm.=1521 sq. dm. 


breadth= ,/1521 dm.— 39 dm. 
the length = 39 dm. x 3—11 m. 7 dm. 


12. The cost of turfing а square field at 95 P, per sq. metre 
is Rs. 995. Find the perimeter of the field. 


Ares of the square field = (Rs. 225+ Re. 1) sq. m. 
^ each side of the field— ,/900 m.=30 m. 
Г. its perimeter—30 m. x 4—190 metres. 


=900 sq. m. 


13. The cost of carpeting a room is Rs. 190. Had its length 
heen 3 m. less than it was, the cost would have been Rs. 105- 
Find the length, 


If the length be 3 metres less, it costs Rs. (120-105) or 
Rs. 15 less. 


<. Rs. 15 is the cost when the length is 3 m. 
%. Re, 1 T 


т m, 
Rs. 190 T ® ца as X 120 or 24 m. 
-. the length reqd.=24 metres, 
14. The perimeter of a square is equal to that of a rectangle 
Whose length is 48 ft. and is 3 times its breadth. How many 


Stones, each 18” 8”, will be required to pave it ? [D. B. '85) 


The length of the rectangle—48 ft., 

“. its breadth —48 {t.+3=16 ft. 

2 08 perimeter—2 (48-16) ft. —198 tt. 

ў the perimeter of the square — 128 ft. 

2 Өйей side of the square = (198- 4) ft.=32 ft. 

<. dts area = 32 x 39 sq. ft.—39 х 39 х 144 sq. in. 

Again, the area of each stone=18" x 8" — 144 sq. ір. 

“+ The number of stones = 32 x 32 х 1442-144 — 82 х 39=1024. 


ARITHMETIO 69 
ot кай lym is hali as long again as it is broad and the cost 
M g it at 31$ P. per square metre, is Rs. 1470. What 
be the cost of fencing it at Rs. 4 per metre ? 
311 Р.=Вв. +її$б = Ве. 15. 
Area of the lawn (Bs. 1470+ Re. 15) 84. m. —994 x 16 sq. m- 
1. length x breadth 994 x 16 sq. m. 
or, $x breadth x preadth=294 x 16 sq. m. 
or, Z(breadth)?—294 x16 ва. ш. 
Or, (breadth)* 296x19x7 xis x2 sq. m.=98X 16 x9 sq. m. 
breadth = 4/196 x 16 m.—14 X 4 ш.=56 m., 
2. length =56 m.x$=84 m. 
*. the total length of fencing 
—tho perimeter of the lawn 
‹ —9(844-56) m.=280 metres. 
the reqd. cost=Rs. 4X 980 — Rs. 1190. 
16. A rectangular court-yard 100 ft. long by 80 ft. wide has 


within it a gravel path 8 16. wide running round it. Find the 
lling it at Бав. 9 p. per 


area of the path and the cost of grave 
за. yard. (0. U. 12] 
А 100 D 
B 84 Q 
80' ж 
S RI 
0 


In the diagram the rectangle ABCD represents & court-yard. 
+. = 8000 ва. ft. 


Tts aren=100 ft. x 80 f 
PQRS represents the inner court-yard excludnig the path. 
PQ=100'- 8x 2=8!" and pg=s0'- 8' x2—64 (PQ is less 
than AD by 8 х2 or 16', 46, by 8' on each side and PS is. also 
less than AB by 16 )- Ў 
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^. area of the inner court-yard PQRS —84' x 64'= 5376 sq.ft. 
г. Area of the path = ABCD – PQRS 
78000 sq. ft. — 5376 sq. ft. = 2694 sq. ft. 
Again, the cost reqd.— 5 ав. 3 p. x 2624 = Ве. 2 8034 
9 64 9 
ші 95. 10 as. 8 p. 

[2694 sq. ft. is reduced to в 

Second Method. Prod 
and CD во that 
diagram), р 

The two Opposite paths along the length are equal, each 100 
long and 8' wide, 


Again, the two paths alon 
(80' 16) 


4. yds. as cost per sq. yd. is given]. 
uce PQ and SR both ways to cut AB 
the path is divided into 4 paths ( vide the 


В the breadth are also equal, each 
or 64’ long and 8' wide. 
“area of the whole path—100' x 8' x 9464’ x8'x2 
771600 sq. ft.--1094 sq. ft. — 2694 sq. ft. 
17. A Square grass-plot 
on the outside by в path 10 
the path at Rs, 2. 50 P. per 
Here, 


» whose side is 600 ш. is bordered 
m. wide. Find the cost of gravelling 
100 sq. metres, 
the path being outside the grass-plot the two paths 
length are each (600 m.+20 m.) or 620 m. long and 
10 m. wide, Again, the two paths along the breadth are each 
600 m, long and 10 m, wide, 

“+ the area of the path = 620 m, x10 m.x 2--600 m. x10 m.x2 

724400 sq. m, 
V ^ eost of 100 ва. m.— Rss, 5, 


.. 


1 ва. m. — Bs, 5 


2x 100' 
2 =Rs, 5Х9400 4020 
+++ 24400 вд. ш.=Вв. 795100 = BS | 
i 18. How many paving stones, each 2 ft. long and 1 ft. 6 in. 
Wide, Will b 


9 required for paving a road 30 ft. wide surrounding 
*he outside Ot à square park whose area ів 40 acres? (П.В. '35] 
9 Square park —40 acres=40 x 4840 sq. yds. 
= /40x 4840 yds.=440 yds. 


ARITHMETIO 71 


Now, the area of the path 
=460 уаз. x 10 yds. X 24440 у 
Area of each stone=2 ft. x $ ft. —3 sq. ft.=3 sq. yd. 

The геад. number of stones — (18000 ва. yds.—-8 sq. yds.) 
=54000. 
. 19. A rectangular court, 90 ft. long by 75 ft. wide, has within 
it a gravel path, 6 ft. wide, running round it. Find the total cost 
of turfing the court at 3 as. 6 P. and of gravelling the path at 


7 as. бр. per sq. yard. (0. U. '37] 
Area of the court with its path=90 ft. x75 ft. =6750 sq. ft. 
Area of the court excluding the path to be turfed 

= (90 ft. — 12 ft.) x (15 ft. - 12 ft.) = 78 ft. x 63 ft. 
—4914 sq. m =t sq. yds. 


ds.x 10 yds. X 9=18000 sq. yds. 


7. the cost of turfing the court 
273 
y 
4914 т _ 491: 
202? = Rs. ag 4918 — ms, 119. 7 аз. 
xc e САН. 


16 


=37 as. 


а. (5, — 204 sq. yds. 
5 x 904 — Rs. 95. 10 аз. 


th= Re. 89 
+Rs. 95. 10 as. = Rs. 215. la. 


Again, area of the path 


— 6750 sq. ft. — 4 
. the eost of gravelling the p? 


the total cost = Rs. 119. 7 ав. 
20. The inside measurements of a room are 49 ft. 6 in. and 


22 ft. Gin. The walls 816 9 ft. 3 in. thick and there ва 
Verandah all round 10 ft. б in, wide. Find the cost of paving 
the verandah with tiles 43 іп. by 3 in. and costing 9 pies each. 


(0.70. '45] 
Length of the inner side of the room 
and its preadth=22 ft. 9 ір. : 
The wall being 2 ft. 3 іп, thick its 1008 


. 


—49 ft. 6 in. 


th on the outside 


= 49 ft. 6 in+4 ft. 6 in. = 47 ft. 

and breadth=2? it. 9 in. 4 ft. 6 in.=27 ft. 3 in. 

the area of tbe verandah (vide second method of Ex. 16) 
ag. tb x24 8^ fb. x S ft. x2 


=68 ft. x ^x i 
8001 " 
— 1498 sa. Ít. + 4 4 а. ft. 
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Area of each tile=$ in.x3 in. =32 


8q. in. 
97 
NH саа c M 
x144 54 хя ва 


the number of Мше Sera x 29.2667 x8 


& room, 18 m. by 15 m. with 


floor — 18m. x 15 m,=970 8q.m. 
length of tho carpet= Атев — breadth 


=270 sq. m, Sg, e 270 x2 


™.=180 metres, 
the total cost = Rs, 20 x 180=Rs. 3600, 


22. What biggest size of Square s 


tones may be used to pave 
а court 459 metres long and 404 metr 


es wide ? 


ro size, so thoro wil be an 
the length and breadth of 


eatest length will exactly 
divide 459 metres and 404 motres. The H, Q, Е, of 452 metres 
: 8nd 404 metres=4 metres. ^ 4 ш.х4ш, or 4 metres square is 
р ‘the biggest size of square stone that may be used, 
28. What will be the cost of paper, 
a yard for 
high ? 


20 inches wide, at 34 d. 
the walls of a room 21 ft. long, 15 ft. wide and 10 ft. 

[O. U. 1918) 
Area of the four walls =9(91 ft.--15 ft.) 10 ft.=720 sq. ft. ; 
и. the area of paper=720 Sq. ft. 


Breadth of paper=20 in, = 29 ft., 


length of papsr—799 sq. ft. +29 ti, 220X19), _ 44 yds. 


20 
the reqd. eost а, х144=й, 2, 95, 
24. Find the Cost of papering the walls of & room 129 ít. 6 in. 
long, 7 fh, Sin. wide ana 12 ft. high with half-anna postage 
Stamps Measurin 


8 1$ in. by 2 in, [C. U. 1915] 
our walls=2(12 ft. 6 in.+-7 ft. 6 ш.) х1а ft. 
t =2% 20 ха, =480 sq. ft.=480 x 144 sq. in, 


Area, of the f, 


ы 
4 
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Area of each stamp=$% in. хі in.—3$ вд. in. 
96 16 
number of stamps=480 х 1442-41-88 Lee = 


9 


Price of each stamp 5 а.=Ве.зя. 
the total cost—96 x 16 Х64 x ss rupees = Rs. 3072. 
Жы: What will be the height of a room, 20 metres long by 16 
4 S wide, so that the area of its floor and ceiling may be 
ogether equal to the area of its walls ? 4 
Area of tho floor=Area of the ceiling. 
-. area of the 4 walls=area of the floor-l-area of the ceiling 
=area of the floor x 2=20 m.x 16 m. x 2=640 sq. metres. 
Again, area of 4 walls —9 (length breadth) x height 
Q(length-+ breadth) x height=640 sq. m. 
ог 2(20 m.+16 m.) x height —640 sq. m. 
or ‚72 m. x height= 640 sq. m. 
` height=65? m=% m.=8 metres. 
s 16 metres and the cost of 


26. The length of a square room i 
tre is Вз. 400. Find the 


Papering the walls at 50 P. а 54. me 
height of the room. 
Area of the 4 walls = (Rs. 400+ 
[ The area of the walls is obtained by 
Of papering the walls by the cost per 84- yàJ 
-. 9(length-l- breadth) x height 800 ва. m. 
or 9(16 m.+16 m.) x height = 800 sq. m. 
ог 64 m.»xheight —800 sq. m. 


Г. height 20) m.=12% metres. 


Re. 3) sq. m.=800 sq. m. ‘ 
dividing the total cost 


27. А тоош whose height is 13 ft. and length twice its 

breadth takes 143 yds. of paper, 2 ft. wide, to cover its four walls. 

Find the area of the floor. [D. B. 1934] 
Area of the four walls=are® of the paper 

286 


—143 yds.x$ yd.—^3 84 yds. 


986 
or 2x height (length T breadth) ic sq. yds. 
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or 2x13 ft. (length breadth) 288 > 9 sq. ft. 


or 96 ft. X (length + breadth) = 986 x 3 sq. ft. 
length + breadth =286x 3 #.=33 tt. 


or 9x breadth --breadth—33 it., or, 3x breadth- 33 ft. 
<“ breath—11 ft. and length=11 ft. х9--99 ft. 
area of the floor reqd. — 99 ft, X11 ft. — 249 sq. ft. 


28. The length of a room is 94 motros and the height is 12 
metres, The four walls are painted at a cost of 30 P. per sq. 


metre and the cost comes to Rs. 244.80 P. Find the breadth 
of the room, 


Area of the four walls 


=(Rs. 244. 80 P.—30 P.) Sq. m.=816 ва. ш. 
s 2 (length -F breadth) x height—816 Sq. m. 


ог (length+ breadth) x 19 m.—816 ва. m. 
ог 24 m, x (length «- breadth) =816 ва. m. 
or length--breadth —816 tq. m. 24 ш.=34 m. 


But length=924 ш, .. breadth=34 ш.- 94 m. —1( metres. 


29. Aroomis twice as long as it is wide, The cost of 
carpeting its floor at 40 P. per ва. metre is Rs. 88. 90 P. and 
that of Painting its walls at 9 P, рег sq. metre is Rs. 56. 70 P. 
Find the dimensions of the room. 


Area of the floor=(Rs. 88, 20 P.--40 P.) sq. m. =< ва. m. 
^ length x breadth = £1 8q. m. 


оох breadth x breadth — au ва. m. 


1 
2 (orendth)s 441 вд. m, or, (brendth)s = “42 ва. m. 


мейш EST m, =" m.=10 m. 5 dm. 
4 1 


eit length = breadth x 2—23 m. x 9—21 m. 
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Again, the area of the four walls 
— (Rs. 56. 70 P.+9 P.) sq. m.— 630 sq. m. 
or 2(length+ breadth) x height=630 sq. m. 
or 9(91ш.-- 2% m.) x height = 630 sq. m. 
or 63 m.xheight=630 sq. m, ^ height=% m. —10 m. 
". the dimensions required are length=21 m., 
breadth — 10 m. 5 dm., height=10 metres. 
8 m. broad and 10 metres high. Find 
the cost of whitewashing the four walls of the room, leaving out 
two doors each measuring 6 m. high and 4 m. wide, and four 
windows each measuring 5 m. high and 3 m. wide, if the rate is 
10 Р. per Sq. metre. 
Area of the four walls (with doors and windows) 
= 2(length-+ breadth) x height) 
—9(19 m.+8 m) x10 m.=400 sq. m. 
Area of а door —6 m. x4 sq. —24 sq. m. 
area of 2 doors —48 sq. m. 
Again, area of 4 windows=5 m. x 3 m.x 4—60 sq. m. 
*. area of doors and windows=48 ва. m.+60 ва. m.=108 за. m- 
area of the portions of the walls to be whitewashed 
=400 sq. m. — 108 ва. m.—292 sq. m. 
2. the reqd. cost —10 P. x 292=2920 P.=Rs. 29. 20 P. 
91. A square field has & path 9 ft. wide within and all round 
M. If the area of the path is 3 acres, Бай the aren of the field. 
ABOD represents & square field which has E path 9 ft. or 
3 yds. wide within and all round it. (Vide diagram of Ex. 16). 


Now, if we produce PQ, QR, RS and SP to the sides p the 
Square field, the whole path ін divided into 4 paths equal in area. 
h—£ acre-72 x 4840 ва. yds.=3 x 1910 sa, yds. 
3 yds. 


30. А room is 12m. long, 


<. area of each pat 
and tho breadth of that path=9 ft. = 
3x 1210 yds.=1210 yas. 


-. length of each path= 
^. each side of the square field =1210 yds-+3 yds. =1213 yds. 
*. area of the square field= (1213 х 1918) ва. yds. 

=1471369 ва. yds.=304 acres 9 sq. yds. 
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[Otherwise] : Suppose, each side of the square ficld—z yds. 
-. area of the path—z x 3x 9 sq. yds. 

+(z-6)x3%2 sq. yds. (Vide Ex, 16). 

= (62+ 6z — 36) ва. yds.—19(s — 3) sq. yds. 

12 yds. (x 3) yds. =3 acres = 3 x 4840 sq. yds. 

(^ the area of the path is 3 acres ) 

on z- 34840 yds.=1210 yds, .. 2=1913 yds, 

area of the square field 


=1213x 1913 sq. yds.=304 acres 9 sq. yds. 
32, А rectangular garden 150 m. long and 120 metres broad 
has two Straight paths each 4 m. wide running through. the 
middle of its two sides to the middle of its opposite two sides. 
Find the cost of paving the paths at Re. 14 per sq. metre. 
The area of the path parallel to the length 
=150х 4 ва. ш.=600 84. metres, 
The area of the path parallel to the breadth 
=120 4 ва. m.—480 Sq. metres, 
Hence, the Space covered by the two paths x 
=(600--480) sq. m.—the area of the common squat 


space where the two paths cross each other 
71080 ва. m. 4 m. x4 m.—1080 sq. m. — 16 sq. m. 
=1064 sq. metres, 


the reqd. cost=Re, 1$ X1064=Rs. 1197. 


33. Walking at 3 miles Der hour it takes 5 minutes to 72: 

ng One side of a rectangular field and 14 mins. to go all хора 1 

nd the area of the field, [D. B. '46 
It takes 1 hr. or 60 minutes to go 3 miles. 
“+ it takes 5 mins. to go ту miles or 453 x 1760 yds. or 440 yds- 
And it takes 14 ming, to go so X14 miles=1232 yds. 

7 length=449 Yds.,and perimeter =2(longth-+ breadth) =1232y48- 

>  Tength+-breadth = 1939 yds, +2=616 yds. 
È breadth=616 yds. — 440 yds.—176 yds. 
* he area of the быра 440 yds, x 176 yds,—16 acres. 


alo 
Ri 


ARITHMETIO Чї 


Ехегсїзе 7 


" 1. What is the width of a land whose area and length are 
6 sq. decametres and 160 metres respectively ? 


9. Find the cost of fencing а square field of 10 acres at 
[G. 0. 18] 


as long again as it is wide. 
is Rs. 1764. Find 


6 as. 8 p. per yard. 
3. А rectangular field is half 
Е he cost of levelling it at Re. $ per 89. m. 
its length. 

4. A railing encloses 
the length of the railing if the length of the field i 
as 322, 

5. А gravel path, 5 ft. wide, 


a rectangular field of 15 acres. Find 
в to its breadth 


[ 0. 0. '39 1] 


runs round а reotangular garden, 
making ib at Зав. бр. 


105 yds. by 75 yds.; find tho cost of 
рег sq. yd. [ D. B. 951 
6. (i) A square field contains 202'5 acres. Find the cost of 
[ C. U. 36] 


running a fence round it at 5 аз. 3 p. а yard. 
: 6. (ii) The total area of two square fields is 1170 ares. The 
Side of one square is 3 of the other. Find the area of each square. 


к 7. Find the cost of paving а P 
immediately outside a flower garden, 
broad, at 54 pies per sq. yard. 

8. A rectangular garden 9000 m. 
a path of a uniform breadth of 16 m. lying all roun 
Cost of paving it at 75 P. per ва. metre. 

9. In carpeting & room» 36 ft. by 16 ft. clear space of 


3 ft. is loft all round for matting. If the cost of the carpet be 
Re. 1. 4 as. per sq. ft. and that of matting 5 as. 6 р. рег 89. yd., 


6 ft. wide, round and 
g and 10 yde. 
[ D. B. 733 ] 


long and 884 m. broad has 
dit, Find the 


athway, 
9] yds. lon 


find the total cost. * гр. В. '32] 
4 dm. wide and 10 m. 


10. А room is 27 m. 6 dm. long, 21 m- 
high. Find the cost of papering the walls at 50 Р. per sq. 


deci metre. 
11. A room 36 ft. long by 19 ft. broad is enclosed by walls: 
s all round 


12 inches thick and 8 verandah 9 ft. broad run 
t of paving the verandah аб 


enclosing the room. Find the cos } 
6 as, рег sq. yard. [ С. U. 46 1 
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12. The walls оға room, 30 m. by 20 m., were painted at 
Re. $ per sq. m. If the length of the room were 4 m. less, 


the cost would have been Rs. 53% less. Find the height of the 
room. 


[ Hints—Tho area of the wall to be lessened on both sides of 
the length —4 m. x height x 9. ] | 

18. The cost of matting a room 16 ft. broad and 12%. high 
at 3 ав. рег ва. yard is Rs. 7. 9 аз. 4 р.; what will bo the cosb 
of papering the walls at the same rate, allowing for 6 doors, each 
6 ft. by 3 ft. ? [ C. U. 1906 ] 

14. The expenses of carpeting а room 30 metres long was 
Rs. 150, but if the breadth had been 5 m. less than it was, the 
expenses would have been Rs. 190. Find the breadth of the 
room, і 

15. A rectangular court-yard, 76 m. by 54 m., has within 
it a path 3 m. wide running round it. How many square stones 
of largest possible size will be required to pave the path ? 

16. The four walls of а room have a total area of 660 sq. me 
the area of the floor is 270 Sq. m. and the width of the floor 18 
15m. Find the height of the room, қ 

17. Тһе expenses of carpeting a room thrice as long ав it 18 
broad at Rs. 7. 50 P. per Sq. metre is Rs. 1109. 50 P. Find the 
length and breadth of the room. 

18. There is 


Е 
a rectangular court 100 metres long and 50 
metres wide, 


There are two paths 4 metres wide inside the ear 
across each other running parallel to the sides. The cost 0 
Paving a sq. m. with stone is 75 P. and that of gravelling ы 
54. m. is Ве. Find the total cost of paving the court ep 
Stavelling the path, [ Vide Ex, 32 ] (0. U. 1887 


s 
ite L9. А room 10 ft. high and 20 ft. long costs £190 to ms 
its walls at 58. per ва. ft. "What is the cost of the carpet whi 


4 "ee 

Vill cover the floor at Rs. 3. 9 ав. per sq. yd ? [ C. U. 0 

в о The length, breadth and height of a room are 16 ft» 
b. 


; ing 158 
and 11 ft, respectively. Find the cost of whitewashing 1 
or including the roof at Rs. 22. 8 as. per 100 sq. yards. 

[G. U. 55] 


interi 


ARITHMETIO 19 


" я aes is 18 ft. long, 163 ft. broad and 19 №. high. 
стар Е papering the walls with paper at 3d. per yard be 

5. pe nd the width of the paper used. [U. 0. '47] 
ке - e four anal of а room have a total area of 600 sq. m. 
Nh pa of the floor is 216 sq. m., the width of the floor is 18 m. 

at is the height of the room ? 
" à = area of a rectangular field whose breadth is 500 yds, 
E m Find the cost of cultivating it at Rs. 3. 2 as. 8 p. 
as sq. yards and also the cost of fencing it round at 

- 2.8 as. per yd. [ C. U. 1902 ] 


-- 


CUBIC MEASURE 


$ what has length, breadth and height ( or 
or a solid body. 
( or height or depth) of a 


‚ You know tha 
thickness or depth ) is called a solid 
The length, breadth and thickness 
rectangular solid are called its dimensi 
Bach face bounding a solid is called 
The amount of space bounded b 
called its volume. 


ons. 
its surface. 
y the surfaces of a solid is 


bounded by six plane 


The solid which is 
faces are parallel and 


Parallelopiped : 
faces, of which each pair of opposite 
congruent, is called a parallelopiped. 

If the faces of a parallelopiped are all rectangles, 
rectangular parallelopiped or cuboid. 

A brick, a rectangular box etc. are parallelopipeds. 

Cube : If the faces are all squares, the parallelopiped is called 
a cube, А cube is, therefore. 8 rectangular parallelopiped whose 
length, breadth and height ( or depth or thickness ) are all equal. 

In any rectangular parallelopiped or solid the measure of 
Sülureerpnsamnra О length ош тый oi breadth x measure of 


thickness, or, more briefly. 
Volume =Jengthx breadth х thickness. 
Length= yolume~ (breadth x thickness), 


breadth = volume (length X thickness), 
and thickness or height or depth = volume~ (length x breadth), 


it is called a 
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Let a, b, c represent the length, breadth and thickness 
respectively. 


Each of the six surfaces of а rectangular parallelopiped is а 
rectangle, 


the total area of the 6 surfaces of the rectangular 
parallelopiped 


—9 (length x breadth --length x thickness-l- breadth x thickness) 
= 9(ab-l-ac-l- bc). 


Diagonal of a rectangular parallelopiped 
Es М (length)? - (breadth)? + (thickness)? = Aa? -- D3 +03. 
Cubic content or Volume of a Cube— (edge)? = a? 


[ ^ its dimensions are all equal. ] 
Diagonal of a Cube—Edgex /3=Sidex J/3—a fb. 


Units of Volume: 


(1) English measure : 
12° or 1728 cubic inches make 1 cubic foot. 
3? or 27 cubic feet make 1 cubic yard. 
(2) Indian measure : 
24° or 13824 cubic fingers make 1 cubic cubit, 
2" or 8 cubic cubits make 1 cubic yard. 
8 cubic yards or 64 cubic cubits=1 'chouk' (quarter) 
1 cubic cubit=18° or 5832 cubic inches. 
Metric Measure 
1000 cu. спа.=1 си, dm. 
1000 cu. dm.=1 cu. m. 
1000 cu. m. —1 си. Dm., etc. 
[N. в. Cubic metremetre=square metre, 
Cubic m.+square m, = metre, 
Cubic m, -cubic m.=abstract number. 
Square ш.--ш.= metre, 
Square m.—-square m.—abstract number. = 


All sums on Volumes should be worked out on reducing the 
length, breadth and thickness in term of the same unit. 
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Examples [8] 
1. Find the cubic content of a cube whose edge is 3 ft. 4 in. 
Edge of the cube—3 ft. 4 in.="s" ft. 
Its volume-— (side)? = (52)? cu. ft. —2$72 cu. ft. 
=373у cu. ft. —1 cu. yd. 10 cu. ft. 64 cu. inch. 


2. The volume of a cube is 195 cu. centimetres. Find the 


length of each edge and the dingonal. 
The volume of the cube— (side)? 
/. here (side)? —195 cu. ош. 
2. each side= 3/195 om. —5 om. 
Diagonal=a J/3=5 ,/8 сш. 
[N. B. 3/195 means the cube root of 125. 
5х5хб5--195. .. the cube root of 125=5. 
Again, the cube root of cu, metre is metre and that of ou. ft. 


is ft. and go on. 1 

8. Find the whole surf 
2 ft. 4 in. 
Edge=2 ft. 4 inch 2$ ft. 
the required whole surface= 
sq. #.=3 sq. yds. 5 sq. ft. 
h and height of & rectangular parallelo- 
ni 4 m. 5 dm. respectively. Find its 


ace ofa cube whose edge measures 


m 6 x (edge)? —6 x (3)? sa. ft. 
=6x 42 sq. ft. = 96 sq. inches. 

. 4, The length, brendt 
Piped are 16 m., 12 m. & 


Yolume and the whole surface. 
Here, length —16 m., breadth = 12m., height —4m. 5 dm.— $m. 


". The volume of the rectangular solid =length x breadth x height 
=16 ш.х18 m.x$ ш.--864 cu. m. 


And the area of the total surface 
= 9 (length x breadth-+ length x height+breadth x height) 
—9(16 m.x 19 m.+16 m.xgm.+12 m.x$ m.) 
=636 sq. metres. 

5. А cistern 25 metres long and 12 metres broad can hold 


1200 cu. metres of water. Find its depth. 
Here, length of the cistern=25 m., breadth=12 m. and 


Volume=1200 cu. m. 
р в-= (length x breadth) 


the depth regd.— volum е 
=1200 ou, m. (98 m. x 19 1e.) 1200 ou. 12.800 sq. m.—4 m. 
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6. А surface of a cube measures 16 sq. metres and its weight 
per cu, m. is 1 Kg. 24 Hg. Find the weight of the whole cube. 
Aren of one surface of the cube=16 sq. m. 
-. its edge= /16 m.=4 m. 
<. its volume—(4)? cu. m.—64 cu. m. 
the weight of 1 cu. m, —1 Kg. 25 Hg. =$ Kg. 
<. the total weight of the cubb=% Ке. х 64 —80 Kg. 
7. А cubic copper plate whose volume is 1 cubic foot is ham- 
mered into a plate 2 ft. square ; find the thickness of the latter. 
The volume of the copper cube=1 cu. ft. 
2. the volume of the second copper plate =1 cu. ft. 
But the plate is 2 ft. square, 1.0., each of its length and 
breadth is 2 ft. 
-. length Xbreadth x thickness of the plate=its volume=1 oudt: 
or, 2ft.x2 ft. х thickness— 1 cu. ft. 
Or, 4 sq. ft. < thickness=1 cu. ft. 
the thickness reqd.=1 cu. ї&.-—4 sq. ft, = 2 fb, =3 inches: 
8. Tho volume of a cube is 37 cu. yds. 1 ou. ft., find the arom 
of each surface. 
The volume of the cube=87 cu. yds. 1 cu. #.=1000 cu. ft 
-. each side of the cube= 8/1000 ft.=10 ft. 
the area of each surfaco— (10)? sq. ft.=100 sq. 15 
9. А room, 10 ft. high and half as long again ав it is broad: 
contains 2160 cubic feet of air. Find the perimeter of the 1002: 
Length of the тоот = $ breadth, its breadth=10 ft. and 
volume = =й cu. ft. 
-. length x breadth x height=2160 cu. ft. 
or, # breadth x breadth x 10 ft.=2160 cu. ft. 
or, (breadth)? x15 #.=9160 cu. ft. 
or, (breadth)?—21£2 sq. ft.—144 sq. ft. 
". breadth = ,/144 ft, —19 ft. and 
length = 3 x breadth = $ x 19 ft.— 18 ft. 


7. the perimeter of the floor=2 (length-I- breadth) 
—9 (18 #.--12 ft.)=60 ft. 
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є 10. How many bricks, each measuring 9"X 5” x 9", are required 
© construct a wall 27 ft. long, 19 ft. high and 1 ft. 8 in. thick ? 


The volume of the wall —27 ft. x 10 ft. x 1 ft. 3 in. 
—97x10x$£ cu. ft., 


The volume of 1 brick —9 in.x 5 in.X 2 in. 
= ft. x y ft. X$ ft.— gs cu. fb. 
The number of bricks ERE d 


=27x 10x 9, 98 6480. 
4 5 


ui A reservoir is 24 ft. 8 in. long and 12%. 9 in. broad ; 
ow many си. ft. of water must be drawn off to make the 
Surface of water sink 1 foot ? 
The portion of the reservoir from which water is to be drawn 
ОЁ is 94 ft. 8 in. long, 12 ft. 9 in. wide and 1 foot deep. 
the reqd. volume of water = 242 ft. x 192 ft, x1 ft. 
=%4x 44x 1 cu. ft. = "5" cu. ft. =314% cu. ft. 
12. It costs Rs. 24 to paint the six surfaces of a cube at one 
аппа рог sq. ft. Find the volume of the cube. 
Rs. 24=384 as. Total cost=384 as. Cost per sq. #.=1 anna, 
area of the six surfaces= (384-1) sq. #.= 884 sq. ft. 
area of one surface=384 sq. f5.2-6— 04 sq. ft. 
each side of the cube 4/64 ft. —8 ft. 


7. dts volume (8)? cu. ft. —512 cu. ft. 
=18 cu. yds. 26 cu. ft. 


18. A cistern can hold 750 gallons of water. Ifa gallon of 
Water weighs 10 Ibs. and 1 cubic foot of water weighs 1000 oz., 
how many cu. ft. of water will fill the cistern ? 

750 gallons of water are needed to fill the cistern. 
Hore wo have to see how many cu. ft. of water weigh 


750 gallons of water. 
Weight of 750 gallons of water =750 x 10 Ibs.—7500 Ibs. 
= 7500 x 16 oz.=120000 oz. 
water=1000 oz. 


Again, weight of 1 cu. ft. of . 
(120,000--1000) or 190 cu. ft. 


190,000 oz. is the weight of 
of water. 
the cistorn will be filled with 120 cu. ft. of water. 


.. 
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14. There is a rainfall of 7 inches on an acre of land. If the 


weight of 1 cu. ft. of water be 800 oz., find the total weight of 
water in tons. 


Area of the land=1 acre=4840 sq. yds.—4840 x 9 sq. ft. 
The depth of rainfall on it=7 ір. = y ft. 
the volume of the rain-water=4840 x 9 x тт cu. ít. 
=1210x3 x7 cu. ft, 
z weight of 1 cu. ft. of water=800 oz. 
= 800 БЕК: 
16х98х4х290 16x14 
<. the weight of the whole water 
5 9075 


ВЕНЕ 825 191 a = 5; bons. 
16у 14 9n8X 910х8х7 16 tons = 5671 to 


15. The length of a room is three times its breadth and five 
times its height. If it contains 14400 c. ft. of air, find tho are? 
of the floor of the room. 


ons tons. 


Hore, breadth = ВОВ А height—leneth ; 


Again, length x breadth x height=14400 cu. ft. 
length «таш x length — 14400 cu. ft. 


(length)? 


or, 
15 


—14400 eu. ft, or, (length)? —14400 x 15 cu. fë 


=216000 cu. ft.—(60 #.)3. ~. longth=60 ft. 
". the area of the floor—length x breadth —60 ft. x 90 ft. 
=1200 sq. 18. — 133 ва. yds. 3 sq. ft. 

16. The inside dimensions of а rectangular cistern are length 
18 m., breadth 12 m. and height 4 m. Ifthe weight of 1 ва. T? 
of lead be 14 Hg. and the cost of 1 Kg. of lead be 25 P. ; find the 
cost of lining the four interior sides of the cistern with lead. 

The area of the 4 interior sides of the cistern 

ч =9(18 m.+12 m.)x4 m.=240 sq. m. 
Weight of 1 sq. m. of lead — 14 На.= Kg. 
“+ the total weight of lead=% Kg. x 240—7 x 48 Kg. 
Again, 1 Kg. of lead costs 25 Р. or { rupee. 
*+ the reqd, cost = Ве. +x 7 x 48— Вв. 84. 
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е NS өнер» contains 243% ou. ft. of water. Find the length 
d a second cistern 4 ft. 4 in. deep, with a square base, 
Which contains 4 times as much water as the first. [O. U. '10] 
The volume of the first cistern=2432 cu. ft. — 225 cu. ft. 
-. the volume of the second cistern with square base 
=225 ou, ft.x4=975 cu. ft. 
But its depth —4 ft. 4 in.—3* ft. 
the area of the Базе = 975 cu. ft.+7s° 5. = 225 ва. ft. 
`7 the base is a square, 
the length of each side of the second cistern 
= ,/205 ft.=15 ft. 
. 18. A rectangular garden 120 metres long and 90 metres wide 
is to be surrounded by a wall 6 metres high and 75 centimetres 
thick, How many bricks, each measuring $ m. x$mxim, 
Will be required to build the wall ? 
The total length of the wall all around 
=9{(190 m. +2 m.x2)+90 m.} 
—9 (1214 m.+90 m.)=2X 2113 m,=423 m. 
Height of the wall=6 m. and its thickness=75 ош.= m. 
the cubic content of the whole wall 
=493 m. x 6 m. x $ ш.=423*° cu. m. 
Volume of 1 brick—2 m.x$ m.xt m.=ris cu. m. 
-. the теда. number of bricks 
493 х9. 9, 498х9х198.- 97079. 
2 ' 198 2x9 
19. A closed box is made of wood 3 in thick and its external. 
dimensions are 16", 12” and 10". If 1 cu. ft. of this wood weigh 
$ seers, find the weight of the box. 
The inner length of the box =(16- 4x2) ш.=15 in. ; 
breadth =(19- 1 x 2) in, =11 in. ; and height=(10- $ x2) in.—9 in. 
Now, the volume of the entire box=16" x 19" x 10"—1920 cu. in. 
me of the box — 15" x 11" x 9"=1485 cu. in. 
920 cu. in. – 1485 cu. in. 


The internal volu 


-. volume of the wood used =1 
тн 2 it. 
=435 cu. in.7igx19x12 cu 
weight of 1 cu. ft. of wood = 85° seers; 
4 і =36 sr. X 495... 
-. the reqd. weight of the box= g "Хахаха 


=$% seers—1 seer 18 chh. 
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20, А cistern, the inside of which is 5 ft. long, 4 ft. wide and 
38 ft. deep, has 30 cu. ft. of water in it. Porous bricks, each 
measuring 9’x3” 9” are placed under the water until the 
cistern is just brimful. If each brick absorbs yy of its own volume 
of water, find the number of bricks put in. to. U. 29] 


The internal volume of the cistern 
— (5x 4 x 38) cu. Ь.=2$° cu. ft. 

There being 30 cu. ft. of water in the cistern, the volume of its 
empty зрасе= (22° — 30) or 23° cu. ft. 

Volume of one brick=(9 x 3 x 2$) cu. in.— y cu. ft. 

-. each brick when placed under the water is бо raiso z4 cu. ft. 
of water in the cistern, but it soaks water equal to тү part of its 
own volume, 

2. each brick fills only (dz- бехт) or sr cu. ft. of the 
empty space in the cistern 

1. (482 cu. ft. cu. ft.) or 1105 bricks are required to be 
dropped in the cistern. 


21. A chest made of iron plate 2 inches thick, is 2 ft. біл. 
long, 2 ft. wide and 2 %. 9 іш. high and it weighs 992 ow! 
Another chest 9 ft. 10 in. long and 2 ft. 1 in. broad is made of 
iron plate 23 in. thick and weighs 354 cwt. Find its height. 

гв. 0. 22] 


In the first instance, the total volume of the iron chest 
= $. 2 ft. x42 ft. — 5 cu, ft. . 
As tho iron plato is 2 in, thick, the internal dimensions will 
bo cach 4 in. less, .. Tho internal length, breadth and height 
aro 3 fb. 2 in., 1 ft, 8 in. nnd 2 ft. 5 in. respectively. 
“e tho internal volume of the chest 
^ = (да x f 2%) ou. ft.— 288% ou. Ё. 
** the volume of tho iron plato= (^ — ffs) cu. tt. = 9481 оп. Чч 
5; the weight of 4985 оп, fb. of iron— 232 ewt. 
"+ the woight of 1 cu. ft, of iron=(% x vg) озу. = ^ esr 
ac n second instance, lot the height of the chest be a ft. р 
54 Шабе is 24 in. thick, 2. its internal dimonsions will be 9* 
in. loss. 2, its internal length, breadth nnd height are afe 
біп, 1 ft. 8 in, and (2- зх) ft. respectively. 
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Now, the total volume of the second chest 


=12y 28. ya cu. f6.252 cu. ft. and the internal volume 


—22 (5 xc (x уш) eu. f= (3-552 — $88) cu. ft. 


the cubic content of the iron plate 

=4282 ou, ft. — (2422 285) cu. ft. = Cte - 183) cu. ft. 
Again, the weight of the second chest=35} cwb, $^ ews. 
But the woight of 1 cu. ft. of iron = 4 cwt. 

the cubic content of the second iron plate 

-(141--558) cu. ft. Bie cu. ft. 

Қ-н 400, or LEETE E = 307 

п А Их = 7a = 38 

/. tho reqd, height—34 ft.=3 ft. 2 in. 

22. A cistern is filled in 34 hrs. by а pipe, З sq. inches in 
cross-section through which water flows at the rate of 64 miles 
Per hour, What is the volume of the cistern ? [R. M. А.1 

Water flows at the rate of 6'4 miles per hour through the pipe 
Whose cross-section is 3 sq. in. 07, тат ва. 16. or, #5 84. ft. 

the volume of the water that flows through the pip 


1 hr. into the cistern 


e in 


3 
—64x 1760 x 3x dis cu. ft, SEX TTSXC cu, fb. 


—176x4 cu. fb. 


7. the volume of the cistorn=the volume of the water that 


flows through the pipe in 34 hrs. 
176 x 4x ou. (6,9464 cu. ft,791 cu. yds, 7 cu. ft. 
2 


Exercise 8 


1. Find the wholo surface and the v | 
solid whose length, brondth and height are yespoctivoly 6 ft, 8 in, 
4 fb. Gin, and 5 fb, 4 in 

2. Find tho volumo of 
1 m. 9 dm, 

3. Tho volumo of a plate, 


find its thicknoss. 
4. How many cubes, whose edge moasuros 1 ft, onn be 


made from ono cubic yard of silver plate ? 


olumo of a roctangular 


a cubo whoso odgo monsures 


6 tt. 8 in. by 43 № is 70 cu fhu 
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5. Find the edge of a cube whose volume is 914 cu. cm. 

6. Find the width of а rectangular parallelopiped whose 
volume is 70 cu, ft., length 68” and height 2 ft. 4 in. 

7. Find the area of а surface of a cube whose volume is 
49 cu. yd. 8 cu. ft. 

8. How many bricks, each 1 ft. by 8 in. by 6 in., will be 
required to build a wall 10 ft. 6 in. long, 6 ft.4 in. broad and 
8 ft. high ? 

9. A tank is 5 ft.4in. long and 3 ft. wide. How many 
cubic feot of water must be drawn off to make the water surface 
sink 6 inches ? 

10. A cistern, 33 m. deep and having a square base, holds 
53$ cu. m. of water. Find its length and breadth. 

11. A cubic metre of iron weighs 8 quintals. If 34 iron 
plates, each 10 m. by 3 m., weigh 170 quintals., find the thickness 
of the plate. 

19. If it costs Rs. 10. 9 as. to paint the whole surface of в 
cube at Re. 1. 8 as. per sq. ft., find the length of each edge. 

13. If a gallon of water weighs 10 Ib. and one cubic foot holds 
1000 oz. of water, how many gallons.of water can a cistern, 12 ft. 
by 10 ft, by 2% ft., hold ? 

14. The length of a room is twice its breadth and three times 
the height. If it holds 288 cu, metres of air, find the area of its 
floor, 

15. А cistern of square base is 4 ft. deep and the water 
contained in it weighs 4 ton lqr. 121b. If1 си. ft. of water 
weighs 1000 oz., find the length and breadth of the cistern. 

16. One cu. ft. of water weighs 1000 oz. If there be & 
rainfall of 1 inch on an acre of land, find the weight of the water. 

17. The inside length, breadth and height of a rectangular 
vessel are 16 ft., 14 ft. and 10 ft. respectively. If опе ва. ft. of 
os Weighs 19 oz, and the cost of one cwt. of lead be 9 в. 4 
Г ^u be the cost of lining the four sides of the vessel wib 
"s fum many bricks, each 6" 4" x9", will be required to 

а rectangular garden 60 ft. long and 40 ft. wide by 8 
wall 10 ft. high and 1 ft. біш, thick ? 
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" 19. A gravel path, 6 ft. wide, runs round а grass-plot 60 ft. 
ong and 40 ft. wide. What is the cost of а coat of gravel on the 
path 3” deep at 3 s. per cu. yd. ? [В. M. A] 


20. Tho length of a cistern 103 ft. deep-is twice its breadth 
зла it holds 872 tons of water. It 1 cu. ft. of water weighs 
000 oz., find the length and breadth of the cistern. [M.U. '26] 


ái 21. А closed box is made of wood half inch thick ; its external 
imensions are 16", 19” and 7”. (1) Find the internal volume of 
the box. (9) How many sq. inches of wood are required for 
the box 2 (3) If 1 си. ft. of wood weighs 12 seers, find the weight 
of the box. 

99. A box ( without На ) is made of wood 1 cm. thick and its 
external length is 30 cm., breadth 2] om. and height 16 om. Find 
the cubic contents of the interior and the cost of painting the 
outside at 5 P. per sq. dm. ? 

[N. B. The box being without & lid the internal height 
will be less than the external height by 1 cm. only ; but the 
external length and breadth each will be less by 2 cm. than the 
external ones. ] 


93. The internal length, breadth and depth of a cistern are 


12 ft., 8 ít. and 6 ft. respectively. It contains water 4 ft. deep. 
How many bricks, each 6” x 4" x 3" are to be placed in the water 
so that it comes to the brim of the cistern. 

[Suppose that bricks do not absorb water.] 

94. A cubic foot of water weighs 1000 oz. and 4000 tons of 
water fall on two acres of land due to rains. Find the depth of 
the water in inches to 2 decimal places. [P. U. 1891] 

95. A rectangular reservoir of water 100 ft long and 64 ft. 
wide has a pipe with a cross-section 9" square attached to it. At 


what rate of speed per hour must water flow in through the pip 

so that the water in the reservoir rises 2 ft. in 8 hrs. ? ІВ. 0.1 

96. The length and breadth of a room areas 4:3 and it 

contains 2304 cu. m. of air. If the cost of carpeting the floor at 
find the dimensions of the room. 


331P. per sq. m. Ье Вв. 64, 

97. The external length, breadth and height of a closed box 
are 3 ft., 2 ft. and 13 Ё. respectively and it is made of wood 1 
thick. How many square feet of wood was required for ane Find 


the cost of wood at Rs. 3 per cu. foot ? 
de of wood {ў inch thick. Its 


98. ith lid) is ша " ; 
8. A box (wi ht ате 92", 9" and 7$" respec- 


external length, breadth апа heig i 
tively. i9 оп, in. of wood weighs 6 OZ., find the weight of the 


box, [Cambridge] 


PERCENTAGE 


The term per centum or per cent. means for one hundred. 
I have Rs. 100 and if I spend Rs. 13, then I spend 13 per cent. of 
my money. The symbol % or the letters p. c. are used as an 
abbreviation for the words per cent. ; such as 18 per cont ; 13% 
or 18 p.c. Again, see that if I spend Rs. 7 out of Rs. 20, then 
I spend z5th part of my money. Now, if we multiply the 
numerator and denominator of yo by 5, the fraction = 55, which 
means 35 out of 100, i. е., 35 per cent. So a fraction can be 
expressed as percentage by multiplying the fraction by 100 and 
conversely, a rate per cent. can be expressed in fraction by 
dividing it by 100; eg. 

іс-т15Х100 ог 90 p. c. and 15% = Tdo — 70th part. 


Examples [9] 


1. 70 per cent of the population of a village are males ; find 
the number of females, if the population be 1250, 
Out of 100 persons males are 70 and females 30 in number. 
105 of the population are females. 
2 number of females түүх 1950 = 375. 
2. There are 95600 persons in а town of whom 6400 are 
females, find the percentage of males. 
Total number of males — 25600 — 6400 —19200 
."« out of 25600 persons 19200 are males 
i 19900 x 100 
100 25600 
2. the number of males in the town=75 p.c. of the population. 
3. 15% of the boys of a school were absent, if 340 boys were 
Present, find the total number of boys in the school. 
15% of the boys were absent. .. (100-15) or 85% of the 
boys were present, | 
++ 85% of total number of Боуз = 340, 


1% of the total number of boys— 50. 


; 100 
100% of the total number of boys 2402€ = 400. 


. 
.. 


or 75 are males. 


The required total number of Боув= 400. 
[N.B. 100% of a number means the whole number itgelf.] 
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. 4. In ап ornament tho proportion of gold and silver was ав 
3:2. What per cent. of gold was there ? 

The proportion of gold and silver was as 3:9, This means 
that of (34-9) or 5 parts there were 3 parts of gold .e., 3 of the 
ornament is gold. $ parb—($ X 100)95— 6075. 

thero was 60% gold in the ornament. 


5. The salary of а man increased from Rs. 250 to Rs. 300 5 
find the percentage of the increment. 
Rs. 300 - Rs. 250 — Rs. 50 
2. On Rs. 250 the increase is Rs. 50, 
the increment zs or # of the salary 
/. the percentage of increment = (1 x 100) or 20%. : 
6. Boing increased by 30% the income of & man became 
Rs. 390. What was his original income ? 


the original income is 


If tho present income be Rs. 130, 
Rs. 100, 


Tho original income=t80 of the present income 


=199 of Rs. 390—Rs. 300. 
officer being increased 1076 every year 


7. The salary of an 
hat was his original salary ? 


became Rs. 484 in the third year. W 
The salary of Rs. 100 being increased 10% becomes Rs. 110. 
2. the salary of a year is 199 of that of the following year. 


Here, the salary at the beginning of the 3rd year=Rs. 484. 
199 of Rs. 484 


21. the salary at the beginning of the опа year— 175 
the salary at the beginning of the first year 
—199 x 198 x Re. 484—Hs. 400. 
d of 65 per cent. of nitre, 20 per 


8. Gunpowder is compose 
cent, of charcoal and 15 per cent. of sulphur. Find the quantity 


of each ingredient in & quintal of gun 
Nitre=65% of 1 quintal— 196 of 100 kg. —65 kg. 
charooal-— 2096 of 1 quintal = тоб of 100 kg.=20 kg. 

% of 1 quintal = os of 100 kg.=15 kg. 


powder. 


and sulphur=15 
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9. If A's income be 25% more than B's, how much per cent 
is B's income less than A's ? 


[N.B. Here Rs. 100 should be taken as the income of the 
man with respect to whom the other is stated to be more or less.] 


Here, if B's income is Rs, 100, A's income=Rs. 125. 
Now, you are to find B's income, if A's income be Rs. 100. 
When A's income is Rs. 125, B's іпсоте = Rs. 100, 

15 а Мн Ве. 1, .. Re. $98 =Вь. $, 


ee — - Rs. 100, ... =Rs. $5199 — Rs. 80. 
we B's income is (100 — 80) or 20% less than A's income. 


10. А man ate 10% of the eggs he had and sold 463% of the 
remaining eggs. If he had 72 eggs still left, how many eggs had 
he at first ? 

10%=1%, 463% = «11907 vs. 

The man ate 10% ог 15 of the number of eggs. 

Then (1 – 125) or үу of the eggs remained. 

-. he sold т» of үс or 2$ of the eggs. 

5. he had still left (fo — 25) or 4$ of the eggs. 

7. 22 ofthe whole number of eggs —72, 
the reqd. number of eggs — 7% = 150. 


11. The population of a country increased 7 p. с. in every 
10 years. If its present population be 4007150, what was the 
population 20 years ago ? ІМ. U. 1885] 


The population increases 7 р. с. in every 10 years, ?.6« it 
becomes 107 in place of 100. .'. 10 years ago the population 
Жаз 492 of the present population or #99 x 4007150 or 3745000. 
** 20 years ago the population was 192 х 3745000 or 3500000. 

[Vide Ex. 7] 


ide 70 per cent. of the boys of a school are Hindu and 80% 
01 the remainder are Mahomedan. If there be 322 more Hindus 


than Mahomedans, find the number of boys in the school. 


Hindus=70%= у, of the whole number. 


Th hi 
8 remaining рать=1 — 475 — To- 


Mahomedans=80% of 445 — 35 X 1035: 
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The difference in number between the Hindus and the 
Mahomedans-(45 — 5%) or 28 of the whole number. 
28 of the total number- 322, 
tho reqd. number of boys=322+25 
. 392x50.- 
ESO =700. 

13. One-fifth of the candidates of an examination were girls 
and the rest were boys. 5% of the boys and 40% of the girls failed. 
If the number of candidates be 9500, find the percentage of 
successful candidates. [M.U.19928] 
Number of girl candidates = # x 2500 —500 ; 

the number of boys=2500 — 500 — 2000, 
Number of unsuccessful candidates 
=5% of 2000 = 369 X 2000=100, 
Number of unsuccessful girls — 4076 of 500 = тоз x 500—200. 
Total number of plucked candidates- 200 4- 100—300, 
2. the number of successful candidates = 2500 - 300 — 2200, 
of 9500 candidates 2200 candidates have passed, ж. 


(82939 x 100)76 or 88% of the candidates were successful. 


$5990 
14. In в school 60% of the students are boys and the rest 


are girls, 30 boys leave the school and 30 girls are admitted and 
it is found that the percentage of the boys is 45. Find the 
number of students in the school. 

On the reduction of 30 boys there is a reduction of (60 — 45) or 
15 in the percentage of boys. 5,15% of the total number=30. 
the reqd. number of ойлы ЗО 100,900. 


15. А reduction of 124% іп the price of salt enables a man 
т 14 ав. Find the original price of salt 


to buy two seers more fo: | 
per seer. ете” [D. В. '39] 
10 129.2, 
123% 100 8 


в than the original price by th of it, 

the man can get 2 seers of salt for Za. 
he can now get 2x x 14 seers or 16 
(16—2) or 14 seers of salt could be 


The present price is les 

$ of 14a,=Za. Y 
at the reduced price. 
seers of salt for 144, 


had for 14 a. at the original price. 
the original price of salt per seer was 1 anna. 
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16. The price of wheat falls 4 per cent. How many quintals 
may now be bought for the money which was sufficient to buy 
48 quintals at the higher price ? 

Wheat worth Rs. 100 at the higher price can be had for 
Rs. 96 at the reduced price, i.e., the present price is 106 of the 
original price. .. for the same sum of money, we shall now 
got 529 times the previous quantity of wheat. 


48 х 100 
96 


we shall get quintals or 50 quintals of wheat 


for the price of 48 quintals at the higher rate. 


17. In an examination 52 per cent. of the candidates fail in 
English and 42 per cent, fail in Mathematics. If 17 p.c. fail both 
in English and Mathematics, find the percentage of those who 
passed in both subjects. [C. 0.1917, P. U. 1924] 


17 р. в. fail in both English and Mathematics. 

(52—17) or 35 p.c. fail in English only ; and (49 - 17) 
or 25 p.c. fail in Mathematics only. Hence, out of 100 candidates, 
(17--35--95) or 77 candidates fail in one or both subjects. 

(100 — 77) or 23% of the boys passed in both subjects. 

18. 90 per cent of the boys of а school pass in spelling and 
85 per cent in Arithmetic, 150 boys pass in both subjects and nO 
boy fails in both. How many boys are there in the school ? 
[ D. B. 1998 ] 
" No boy fails in both subjects, 
3 10 boys who fail in spelling out of 100 boys pass in Arith. 
d 85 boys who pass іп Arith. inolude 10 boys who fail in spelling. 
“ (85-10) or 75 boys pass in both subjects. 
75 boys pass in both subjects out of 100 boys 
v dS0boys ... „ 4... 200 boys 
** There were 900 boys in the school. 
in inda ап examination, 80 per cent. of the candidates puse 
English =f aa 85% in Mathematics, while 75 p.e. passed in bot 
ЕБ с nd Mathematics. If 45 candidates failed in both the 
19053, find the total number of candidates. [C. U. 1938] 
Suppose the number of candidates to be 100. Of them 80 
candidates passed in -English. These 80 candidates include 75 
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candidatos who passed in both subjects and so there are (80-75) 
i 5 candidates who failed only in Mathematics ('.' they passed 
in English). .. 15 candidates who failed in Mathematics out 
of 100 candidates included 5 candidates who failed only in 
Mathematics. -. the remaining (15 — 5) or 10 candidates failed 
in both subjects. 

Now, 10 candidates failed in both out of 100 candidates, 


45 452 oe Sat ... М х45 
or, 450 candidates. 


/. the reqd. total number of candidates=450. 
20. Tho price of cloth having been raised 75 per cent., how 


much рег cent. must 8 householder reduce his consumption of 
[C. U. '29] 


that article so as not to increase his expenditure ? 


Suppose the householder spends Rs. 100 for cloth. 


Rs. 175 is now the price of the quantity of'clobh which cost 


Rs, 100 previously. 
* Rs. 175 is to be spent for cloth worth Rs. 100 


Г. Rel 255 v» EC w: Re. 129 
. Rs. 100 sss н> Rs. 122 x 100 
or, Rs. 577. 


the consumption of cloth must be reduced by (100 — 57%)% 
or 498% во as not to increase the expenditure. 


21. The population of 8 
of males increased by 10 p.c. an 


town was 20,000. Ifthe number 
d the number of females decreased 
by 6 percent., the total population would have remained unchanged. 
Find the number of males and females. [C. U. 1937] 
1095— 4, 6%=rgo=Fo [е 2 be the number of males. 
Then the number of females=20000 — 2. 
* the total number remains the same, 
di of the number of males =z% of the number of females 
$5 655(20000 -g) от, 5a=60000 - 3z, 
or, 8e=60000, ++ 2-9900--7500. 
2. the number of males — 7500 and that of females 
—90000 — 7500=12500. 
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22. At а Matriculation examination candidates took either 
Addl. Math. or History or both. If 65°3 р. с. took Addl. Math. 
and 61'7 p. c. took History, the total number of candidates being 
20,000, find how many took up both the subjects. (C. U. '36] 

Suppose the number of candidates to be 100. 


Now, 65°3+61'7=127, i.e, the sum of the numbers of 
candidates taking Addl. Math. and History exceeds the total 
number 100 by 27. This excess of the number 27 is due to the 
fact that the candidates who took both subjects are included 
twice in these two cases. 

Г. Out of 100 candidates, 27 took both subjects 


120221 30000 ... 271220000 


100 or 5400.... 


The reqd. number=5400. 


23. 40% of the gross receipts of a Tramway Company is 
taken up in meeting the working expenses, 40% of the remainder 
goes to reserve fund and the balance is paid away as dividends to 
shareholders at the rate of 35 per cent on their shares, the total 
value of which is Rs. 864000; find the amount of the gross 
receipts. (0. U. 1920 Ааа] 

40% or 34% or $ of the gross receipts meets the working 
expenses, 1- $—2. .. 40% of $ or ¥ of 3 or xfs of the receipts 
goes to reserve fund. Now, ¢+2s=4¢- 

(1-26) or 39; of the gross receipts is paid away as 
dividends. The total dividends =34% of Rs. 864000 

—Rs. sho x 864000 — Ев. 28800. 

<. xk of the total receipts = Rs. 28800 

the gross receipts— Rs. 28800 х 35 = Rs. 80000. 


24, The population of & town, at the beginning of the year 

5 1948 was 40000 and at the beginning of the year 1950 » Е. 
44100. Find the rate per cent. ofthe yearly increase =. 

Population, [U. U. '51] 


+ i ы 
Tat + Per cent, be the rate of increase 10 population and tb 
number of yearg be n 


n 
Then the last number=first number х (1 + 5) 
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Here, the last number=44100, the first number=40000 and 
number of years=2, , 


з 
*. 40000 ( а, M 
х) 744100. 


о \2 44100. 441 r А/441 91 
ix а 40000" 400 ° 1100 400 80° 


т 91 1 B T 
7011.1, s pty 100=5, 
100807 150990 


-. the rate per cent. of the yearly increase in population 596. 


ог, 


Exercise 9 


1. The net annual income of a man is Rs. 1900 after paying 
an income tax at 5 per cent. What is his total income ? 


9. In an examination 34% of the candidates fail in Arithmetic 
and 49% in Algobra. If 20% fail both in Arithmetic and Algebra, 


find the percentage of those who pass in both the subjects. 
[O.U. 1944] 


8. 5% of the candidates for an examination were absent and 


15% of those who sat for it got plucked. If 3230 candidates 
Passed, what was the total number of the candidates ? 

4. Тһе price of cloth having been raised 65%, how much per 
cent. must a householder reduce his consumption of that article 
80 as not to increase his expenditure ? 

5. А reduction of 124% іп the price of rice enables a man 
to buy two seers more for а rupee. What was the original price 
of rice ? 

6. The price of petrol increased by 15%. Find how much 
Per cent, must a man reduce his consumption of that article so ав 


Not to increase his expenditure ? 


7. A man’s capital increased 20% every year; at the end of 


4 yoars it was Rs. 5184; what was the capital at first ? 
(0.77. '50] 


—— 
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SIMPLE INTEREST 


Interest is the money paid for the use of money borrowed. 
The money borrowed or lent is called the Principal. The 
amount is the sum of the principal and the interest at the end of 
a certain time. The rate of interest is the money paid for the 
use of a certain sum for a certain time. If I borrow on the 
eondition that for the use of every Rs. 100 in the loan for one 
year I shall pay an interest of Rs. 5, I am said to borrow at the 
rate of 5 per cent. per annum. Per annum means for a year: 
When interest is calculated simply on the original principal it is 
called Simple Interest. The total interest is obtained by 
subtracting the principal from the Amount. 


Some formulas are given below for working out sums inyolv- 
ing interest, but you should prefer to adopt the Unitary Method. 
Both the methods are shown here. In these formulas. 

=principal, I — interest, T=time in years, R=rate per cent. and 
A=amount. In applying the formulas, principal, amount and 
interest should be expressed in rupees and the time in years. 
If the time is given in days or in days and years take 365 day® 
for one year and if it is given in months and days take 30 day® 


for a month and 12 months for а year for reducing the time into 
years, 


(1) т-РхТхЕ 
100 ' 


(9) A=P+I= p,PXTxE 


(3) p-100xI or, Р=—100ХА 
TxR’ ~ 100+TxR 
Use the first formula and if the amount is given, use the second 


fo: 
mula for caleulation of principal.] 


[If the interest is given: 


(4) в-100хІ (5) т--100х1 
тув’ PxR' 
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Examples [10] 


1. Find the simple interest on Rs, 892 for 8 months at 64% 
per annum. 


Here principal=Rs. 892; time=8  months—$ year; 


rate = 5,5%, 
/. the required interest = ЕПС РАР x Timex Rate per cent 
899x 2x 25 993 
= Вв. Х 29 = Rs, 25° =з. 87. 2a. 8p. 
EETTTTPT! Rs 6 s. 97. 2a. 8p 
2. Find the interest on £2187. 10s. for 219 days аб 4£ p. c. 


[0. 8.1 


£2187. 10s.— £21873 =, 


219 days 218 year=2year, 


17 
Interest on £100 for 1 year- 2-1 


17 


эз Wig EL non —É X100 
. 8 car cipi ВСВ 
dos s 8 low Буе Ages 
4375 Г: 17Х%87 24979 
. n ” $73 son ” 4х100х5 9 


= = 55. 15s. 784. 


8. Find the interest on Rs. 595 from 8th February, to 
"9186 April 1940 at 5%. 
Here, the year 1940 being 8 Leap Year take 29 days for 
‘February. 
the total time=21 days+31 days+21 days=73 days 
= 1% yewr—$ year. 
Here P—Rs. 525, T—$ years R=5% 
Ы _PxTxR 
2. the reqd. interesi— 190” 
Lgs 29 X 1X. ns, 5. 25 P. 
= Re X100 
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[ М. B. Generally the first date is left out in counting the 
number of days from one date to another. Here the 8th 
February is not, therefore, taken into account, while the last 
date, the 21st April, is counted to find the number of days from 
8th February to 2156 Aprii. We have taken (29 — 8) ог 91 days 
for February excluding the first 8 days. ] 


4. What will be the amount from Rs. 416. 668 P. lent at 6% 
from the 4th January to the 17th March, 1936 ? 


1950 
3 


Time-—(274-29--17) days =73 days—$£ year. 


Principal x Time x Rate per cent 
100 


= Вз. EUR e =Rs. 5 
4x5x100 


the reqd. amount—Rs. 416. 66$. P.+Rs. 5 
—Ra. 491. 66% P. 


5. What sum of money laid out at 5% per annum wili give 


Rs. 416. 668 P—Rs. 4165= Rs. 


Interest= 


one rupee interest a day ? [ 0: U. '25] 
Here, interest = Re. 1, time=1 йау gi year. 
$ 00 
2. Principal - 100 X Interest, p, 100 Xl_p, 1 
. Timex Rate 1х5 1 
365 18 
= Rs. 7800. 


_ 6. What sum will amount to Rs. 100 in 5 years at 68% 
Simple interest ? 
Int. on Rs, 100 for 1 yr.—Rs. 52 
EM ә D yrs. = Ва. 38x 5— Вз. 18°. 
** When the amount is (100-1229) 00 
or, Rs. 499, the principal is Rs. 109» 


^ 10022 x 3.4100 
Г” м „ Bs. 100, the principal is Rs.) — x10 


=Rs. P 
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7. What sum lent at 5% will amount to Rs. 5151 from June 
llth to November 4th ? [P. U. '30] 
Number of days from 11th June to 4th November 


146 


=(19+31+31-+30+31+4) days=146 авуз=$58 year 
= year. 


Interest on Rs. 100 for 1 year=Rs. 5 
i 2 =Rs. 5х#=Вз. 2 


л n m № ща 


-. Rs. 100 amounts to Rs. (1004-2) or Rs. 109 in 2 years at 596 


Ot the amount Rs. 102, the principal — Rs. 100 


"Y о n Re. ld i =Rs. i88 
ona 5n 8. 5151, os =Rs. 199 x 5151 
—Rs, 5050. 


8. A person finds that a fall of interest from 4 to 32 per cent. 


Der annum diminishes his yearly income by Rs. 60. What is his 
(0. U. "381 


Capital ? 

4-3i—i 
The income falls by Re. 4 when the capital is Rs. 100 
р Ho. Luci sanae hs Rs. 100x 4 
t n Rs. 60 „ ” ” Rs. 100x4 x60 
or Rs. 24000 
.. the required capital=Rs. 24000. 


9. If Bs. 750 amount to Rs. 873. 75 P. in 5 years and 6 


months, find the simple interest per cent. per annum. 
Principal=Rs. 700 ; interest—amouní — principal Ку 
= Rs. 873.75 Р.- Rs. 150— Rs. 123.75 P.—Rs. $25 ; 
time=5 years 6 months" years 


rate of interest р. с. 
100 x Interest _100 х4%5 100 x 495x2__ 
= Principal x Time 750x74} 4х750х11 


the rate of interest= 3%. 
t simple interest, will £440. 6s, 8d., 


[D.B. '25 ; 0.0. 712] 


10. At what rate per cen 


amount to £511 17s. 9d. in 5 years ? 
1391 


Principal — £440. 65. 8d. TOTIS 
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Total interest = 0511, 17s. 9d. — £440. 6s. 84. 


=ет. 1s. 12-2113 
Here interest on ee for 5 yours 21709, 
Pe xx te ТРТ seU 2 aan 
ore "es SL гг 1 year= 122 
E ou жын iilis ons alex ID 19 


-. the reqd. rate of interest = 84%. 


11. At what rate per cent. per annum (simple interest) will & 
Bum of money double itself in 10 years ? (0. 0. '15] 
Let the sum (2.6., principal) be Rs. 100. 
total interes; Rs. 100 
[ The principal of Rs. 100 doubles itself j.e.. it amounts to 
Rs. 200. .. interest—(900 — 100) or 100 rupees. 1 


The int. on Rs. 100 for 10 yrs.=Rs. 100 
он n n on n os 1 у= Ев, А92 = Вз. 10. 


the reqd. rate of interest — 1076. 
12. In what time will the interest on Rs. 250 amount to 
Ез. 300 at 10 p.c. ? 


: (N.B. Here the word "amount" may mislead by e сш 
will amount to Rs. 300’ means interest itself will be Re. 300. 


Interest on Вв. 100 for 1 year— Rs. 10. 
2 . Rs. 10 
*» „Beal „1 a Я 
„Вв. 950 ,, „ =Вө. 15 х950=Вв. 25. T4 
+ the regd. time=total interest~yearly interest of the. 
Principal=(Rs. 300--Вв. 25) years=12 years. 
18. In what time will a sum of money be half as much араш 
as itself at 62 p. с. ? 
Let the capita] be Rs. 100. 
Here, the amount is 13 times the capital, å. e, Rs. 150. 
** the total interest=Rs. 150 — Rs. 100=Rs. 50. 
Interest for 1 year—HRs. 5. 
the reqd. time—(50—-52) years = 75 years. 


=Re. 15 
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14, In what time will the interest on a sum of money be 


ths of the amount at 10 per cent. ? 
Suppose, the amount=Rs. 100. .'. interest—Rs. 100x2=Rs. 40. 


The capital=Rs. 100— Rs. 40=Rs. 60. 
the гед. time -100 x Interest 
Principal x rate of interest 


EIS) years—6$ years. 
15. At what rate per cent. will the interest on Rs. 800 in 
n Rs. 625 for 8 years at 4 per 


4 years be the same as the interest o 
cent, ? [3:05:97] 
In the second case, interest on Rs. 100 for 1 year— Вз. 4. 
v» 3» mn é 6. „ Ва» = Ве. rév = Re. vs. 
"a AE tu $ M 0%; , 8 уватв = Re. vs X8 
—Re. ту. 
% d " % , Вв.695,, » =Rs. dy x 625 
=Rs. 200. 
Now, in the first case, 1 
200 


Interest on Rs. 800 for 4 years = Rs. 
АЕ у | nae ЖӨН 299—Re. 1 
1 = Кө. 1 
a Ве. us. 1598 PUT 


ә, 1X100. m. 6 
Bs, 100%" a. np ОА | à. 


M ” 


the rate of interest = 64%. қ 

16. In what time will the simple interest on Rs. 900 at 6 3 
: sod. 

-be equal to the simple interest on Вз. 540 for 8 r^ Ч % | 


In the second case, -— 
interest on Rs. 100 for 1 year = А3. 
i Rs. 540 » =Rs. тіс X 540 = Bs. 27 


Y y , 8 years = Bs. 97 x 8— Ев, 216. 


Now, in the first case, 
interest on Rs. 100 for 1 уваг = Ез. 6 
= 6x 900 _ 
Rs. 900 Па n Rs. 7100. Rs. 54. 


est yearly interest of the capital 


” 


2. the read. time = воба! inter 
—(916--54) years=4 years. 
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17. What sum of principal money, lent out at 5 p.c, will 
produce in 4 years the same amount of interest as Rs. 950 lent 
out at 3 p. c. will produce in 6 years ? (0. U. '30] 
` In the second case, 


interest— Principal x Tum rate of interest 


=R; 250х6х3 
"e 
*. the interest in the first caso = Rs, 45. 
100 x Interest 
Time x rate of interest 


= Вз. 100x45 рь 295. 
4х5 
18. If Rs. 450 amount to Rs-540in 4 years at simple 
interest, what sum will amount to Rs. 637. 50 P.in 5 years at 
the’same rate ? 


In tho first case, 
interest on Rs. 450 for 4 years = Rs. 540 — Rs. 450 = Bs. 90, 


90x 100 
% = — Rs. 5 
n » Rs. 100 for 1 year =Rs. Ec Т 


= Бө. 45, 


the reqd. principal= 


In the second case, 

1275 

EN 

Here, interest on Rs. 100 for 5 years at 5% = Rs. 5х Б== Re. 25. 
Then the amount =Rs. 100-- Rs. 25—Rs. 195. 

"+ When the amount is Rs. 195, the principal Rs. 100 


the given amount— Rs. 637.50 P.—Rs. 


975 

: 1975 apy, 100,120 

EE n n n Rs. та" ” =Rs. i25% 2 
=Rs. 510 


2. the reqd. principal=Rs. 510. 

19. 4 Certain sum of money at simple interest amounts to 
Rs. 560 in 3 years and to Rs. 600 in 5 years. Find the rate of 
rest and the ean. [C. U. 38) 
Amount=Principal-+interest 
Principal-+ interest for 5 years=Rs. 600 


inte 


. 


Again, Principal+ interest for 3 years=Rs. 560 
y (subtracting) interest for 2 years=Rs. 40 
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/. interest for 1 year=Rs. 20, 

-. interest for 3 years=Rs. 60. 

2. Principal Amount for 3 years — interest for 3 years 
—Вз. 560- Вз. 60=Rs 500. 


interest оп Rs. 500 for 1 уваг = Вз. 20 
20— 


13 Rs. 100 5i —Rs. 2 = Rs. 4. 
-. the rate of interest =4% ; the sum — Rs. 500. 
20. The simple interest on Rs. 400 for 5 years together with 
that on Rs. 600 for 4 years came to Rs. 132, the rate being the 


same in both the casos, Find the rate per cent. of interest. 
(0. U. '39] 


Interest on Rs. 2000 for 1 year, 


Interest on Rs. 400 for 5 years= 
st on Rs. 2400 for 1 year 


and interest on Вз.600 for 4years —intere 
the total interest Rs. 132 = Interest 
interest on Rs. 4400 for 1 yoar=Rs. 132 
Ерй 
Вз. 100 yon Вв. "4400 - Rs.3 


on Rs. 4400 for 1 year 


the reqd. rate of interest— 3%. 


21. The principal and interest for D years are together 
of the principal. Find the 


Rs. 306 and the interest is as 
principal and the rate of interest. [D. B. '86] 
Let the principal be 2 rupees. 


S. а-а -306 (74 interest = dy of the principal ) 


ЗЕ. $ 306x25 — 995, 
or, 557-806, es M 34 


2. the read. principal = Rs. 995. 
5=Rs. 81. 


Total interest —Rs. 306- Rs. 22 
: 100 x 81s — 
ate of interest = Wo 5 9,— 11576. 


the regd. r 


22. In what time will Rs. 4000 at 3 p.c. per annum produce 


the same income as Rs. 5000 in 5 years at 4 p. c. simple interest ? 
[O. U. 401 


In the second case, 
interest on Rs. 100 for Б years=Rs. 4X 5= Вв. 20 
Rs, 5000 5 years=Rs. 90 х 50= В. 1000 


саве also the total interest = Rs. 1000. 


1. in the first 
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But interest on Rs. 100 for 1 year—Rs. 3 
E is Rs. 4000 ,, , =Бз. 3x40=Rs. 190. 
the reqd. time=(1000 — 120) years=83 years, 
23. In what time will the simple interest on Rs. 400 at 5 p.c. 
be equal to the Simple interest on Rs. 500 for 4 years at 6'95% ? 
Here rate of interest— 6'95%= 2250, = 21% 
*. From the second case, 


Total interest = Principal x Time x rate of interest 


*. total interest in the first case also = Rs, 195 


the reqd. time= е 100 X Interest 
Principal x rate of interest 
— 100 125 
400х5 
24. А sum of money amounts to Rs. 700 in 4 years at the 


rate at which a sum of money doubles itself in 10 years. Find 
the sum, 


years — 6i years. 


In the second case, let the principal be Rs. 100 
on interest+ principal = Rs. 200 
-- interest on Rs. 100 for 10 years— Rs. 100 
` n мн и l year=Rs. 10. 
~“. dn the first case, 

The int. on Rs. 100 for 4 yrs. — Rs. 40. 

+ of the amount (1004-40) or 140 rupees, the principal = Rs. 100 
a » Bol ,, н » ww В 
Eon » Hs. 700 , „ —, Rs. 429 700 Е. 500. 

“+ The regd. sum = Rs, 500. 
25. At What rate will Rs. 500 amount to Rs. 700 in а time 
n Which 190 dollars produce 15 dollars at 4% simple interest ? 
From the second case, 
he int. on 100 dollars for 1 yr.=4 dollars 


^ » „190 , , —4$5x190 dollars =% dollars. 
The time= (15-24) угв, = 25 yrs. | 


ARITHMETIC 107 


Now, in the first case, 
The total interest = Rs. 700 - Rs. 500 = Rs. 200 
and time-— 5 years. 
Int. on Rs. 500 for 5 yrs.— Bs. 200 
ve ^ "Ay ns n 1 уг.=Вз. 29/45 = Bs. 64 
2. Int. on Rs. 100 for 1 уг. = Rs. 5% 
1. The reqd. rate of interest 5; 2619576. 
26. A sum of money amounts in 4 years at 5% to Rs. 480, 
in how many years will it amount to Rs. 560 2 


In the first case, interest on Rs. 100 for 4 years at 5% 
—Rs. 5x4=Rs. 20. 
the amount = Re. (1004-20) = Rs. 120. 


When the amount is Rs. 120, the principal is Rs. 100 
ean n , Re. 485 or Re. $. 


2. when amount is Rs. 480, the principal is Re. 5 x 480—Rs. 400 
2. in the second case, interest=Rs. 560- Re. 400=Rs. 160 


and principal=Rs. 400. 
Now, interest on Rs. 400 for 1 year at 5%=Rs. bx 4— Rs. 20. 
-. the read. time=(Rs. 160—-Rs. 20) years —8 years. 
27. A sum of money increases Бу $th of itself every year 
and in 7 years it amounts to £900, Find the sum. 


Suppose, the principal=$ 1. *. interest on $1 for 1 year=$3, 


its interest for 7 years =£ & 

principal+interest=& 1+ or £. 

When the amount is £ 25, the principal—4£ 1. 

T £1 " n =£ 15 

„8900 , » —£5*592—82 480. 


the reqd. principal =£ 480. 


28: A sum of money doubles itself in 10 years. In how many 


years will it treble itself ? 
Let the principal be Rs. 100, which amounts to Rs. 200 in 


10 years. 
interest on Rs. 100 for 10 years=Rs. 100 
* interest on Rs. 100 for 1 уваг = Вз. 49°=Rs. 10. 
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Now, if Rs. 100 amounts to Rs. 300, then the total interest 
оп Rs. 100—Rs. 300 - Rs. 100 —Rs. 900. 

-. the reqd. time=total interest--interest of the principal 
for 1 year=(200+ 10) years=20 years, 

29. А lends Rs. 500 to B, and a certain sum to C, at the 
same time, at 8 per cent. simple interest. If in 4 years he 
altogether receives Rs. 210 as interest from the two, find the sum 
Jent to C. [D. B. '37] 

Both the sums are lent for 4 yoars at 8 p. c. interest. 

Now, the int. on Rs. 100 for 4 yrs. at 8%=Rs. 32 

2 m a №8500, > s „ =Вз. 39 x 5= Rs. 160, 

“. боба] interest on the sum lent to О 

—Rs. 210 - Rs. 160 = Rs. 50. 
©. im the second case 
Rs. 39 is interest for 4 yrs. on Rs. 100 


* Rel n 5 » о Bs ane 
“зз m „оу T Re 20да 


or Rs. 225 or Rs. 156. 25 P. 


“+ The sum lent to C — Rs. 156. 25 P. 

30. A lends Rs, 2000 to B and Rs. 2200 to О and thereby 
derives the total annual income of Rs. 179. If the rate of 
interest in the latter be 4% higher than in the former, find the 
two rates of interest. 

Here, interest on Rs, 100 for 1 year at 1%= Ве. + 

-4 interest on Rs, 2200 for 1 уеат= Ве. $ x = Ез. 11. 

the total interest on the two sums (i.c., Rs. 4200) for 1 yr. 
at the same equal rate of interest = (Ев. 179- Rs. 11)= Rs. 168. 
168x 100. Б, 4. 
4900 

~“. the first rate of interest = 4% 

and the second rate of interest=44%. 4 

81. Тһе interest оп Rs. 400 at 4 per cent for a certain денш 
of time and that on Rs. 500 for 2 years more at Бр. с. d 
together Hs. 173. For what periods are the interests calculated 

Here, the sum of Rs. 500 is lent for 2 years more. 


500X2X5 _ Rs, 50. 
100 


interest on Rs. 100 — Rs. 


Its interest for 9 years at 5% = Rs. 
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“. total interest on Rs. 400 at 4% and on Rs. 500 аб 5% for 
the same period =(Rs. 173 — Rs. 50)= Вв. 123. 

Now int. on Rs. 400 for 1 year at 4% = Ез, 4х4=Вз. 16 

and „ ,, Rs.500 , 1 » „ 5%=Е8. 5х5= Ез. 25 

total interest on the two sums for 1 year 
=Rs. (16--25) = Ез. 41. 

-. interest of Rs. 193 № derived from the two sums im 
(193--41) years or 3 years. 

2. the interest on the first sum is calculated for 3 years and 
that on the second sum for 5 years. 

32. A person who pays 4 р. in the rupee income-tax, finds. 
that a fall of interest from 4 to 92 р. c. diminishes his net yearly 
income by Rs. 47. What is his capital ? [D. B. 1933] 

In the first case, income-tax on Rs. 4—4 p.x4 or 16 p. 

/. the net income after paying income-tax — (Re. 4 — 16 p.) 

=752 p. 

In the second case, income-tax on Rs. 38=4 p. x V*—10 p. 

-. net income after paying income-tax = (Rs. 93-15 p.) = 705p. 

7. the difference of the two net incomes = (759 — 705)p. 

=47 р. = Re. ss, when the capital is Rs. 100.. 

-. the income falls by Rs. zz, when the capital is Rs. 100, 

Re. 1 eae Rs, 100x192 
e. 254 TET ' 
so. ру ut «ілме Sega Seer ns Ix ct 
or, Rs. 19200. 


ж Aer . 9600 into 3 parts so that the interest on the 
m Рт and on the third at 8%, 


186 part at 4%, on the 2nd part ab 6 p. а, 


шау be the same. 4 

If interest on the three parts аб 4%, 6% and 8% respectively 

be the same, then evidently the second part must be $ or $ of the 
, 

first, and the third part must be 4 or $ or the first part. 


Now, 1+3+3=%*: 2, 28 of the first part=Rs. 2600, 
9600 X 6 Rs. 1900. 
3 


2600% 6 
2. the first part— Ев. 7 
1200, the second part=Rs. 1900 x $ 


? ` part = Rs. 
2. the firsb ра Bs. 1900 x 4—Bs. 600 


— Bs. 800 and the third рать 
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84. Divide Rs. 3400 into 3 parts so that interests on them at 
3, 4, and 6 p. с. for 4, 6 and 10 months respectively may be all 


equal. 
Interest for 4 months at 3% = Interest for 12 months at 1% 
6 ... 4%= ET 94 
10 ... 6%= 60 


1. the sums of money to be laid out at the second and third 
rates are 42 or $ and 22 or $ respectively of the sum to be laid 
out at the first rate of interest. 

Now, 1+3+2=%3 ; 

<. t6 of the first parb— Rs. 3400 
340010 _ ms, 2000, 


2. the first рат = Ез. 


the second part= Rs. 2000 x $ — Rs. 1000 
and the third prat = Rs. 2000 х? = Rs. 400. 

85. The interest on a sum of money at the end of 6% years is 
те of the sum itself ; what rate per cent. was charged ? 

[ C. U. 1946] 

If Rs. 100 be the principal, interest on Rs. 100 for 6% 

or 25 years— Rs. 100 x x0 

-. Interest on Rs. 100 for 1 year Rs. 100 x s x з= Bs. 5. 

-. the reqd. rate of interest = 5%. 

36. Two equal sums were lent out at 5% and 4% respectively 
and the joint interest amounted in 3 years to Rs. 405 % find the 
sums, [B. C. 8. 750] 

Let each of the two equal sums be Rs. 100. 

The first interest on Rs. 100 for 3 years at 5% 

: =Rs. 5х8= Rs. 15, 
The second interest on Rs 100 for 3 years at 4% 
=Rs. 4х3= Bs. 12. 

7 Вз. (152-12) or Вз. 27 is the total interest, if each sum 


=Rs. 100 
Re. 1 is the total interest, if each sum — Rs. Me ман 
WOES 6 ы - =Е® Oe 
= Rs. 1500. 


‘<. each sum = Rs. 1500. 
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37. The simple interest on a certain sum for 9 months at 
5% is Rs. 195 less than the simple interest on the same sum for 
15 months at 4%. Find the principal. [P. U. '20] 

Let Rs. 100 be the principal. 

In the first case, interest on Rs. 100 for 1 year—Rs. 5. 

*. interest on Rs. 120 for 9 months=Rs. *'? = Вз. 15, 

In the second case, interest on Rs. 100 for 15 months 

=Rs. *i$5—Rs. 5, 

2. Rs. (5 — 15) or Rs. 5 is the difference of two interests when 
the principal is Rs. 100. 

2. Rs. 195 is the difference of two interests when the 


Principal=Rs. 200%4 x 125=Bs. 10000. 


38. A Bank pays 13% interest for Savings Bank deposits. 
A man deposits Rs.350 at the beginning of the year in the Savings 
Bank account, After 4 months he withdraws Rs. 50. After 
another 3 months he deposits Rs. 100. Find the interest that he 
receives at the end of the year. [W.B.S.F. 1954 Compt.] 

Here Rs. 350 is invested for the first 4 months, then 
Rs. (350-50) or Rs. 300 for 3 months and Rs. (300-160) or 
Rs. 460 for the remaining 5 months. 

Now, interest on Rs. 350 for 4 months at 13% 

3х350 4. ms, 7 
* 3x 100 12 4 
months at the same rate 
3x300 3 ps. 9. 
= Bs. 3:100 13 778 
3x460, 5 ps, 98 


=R 


Interest on Rs. 300 for 3 


and interest on Rs. 460 for 5 months = s. 2510019 C$ 
". the reqd. total interest— Rs. (24-8 + 39) — Rs. *P—Rs. 5.75 P. 


39. A sum of Rs. 18750 is left by в father to be divided 
between two sons of 12 and 14 years of age, so that when they 
attain majority at 18, the amount (principal plus interest) received 
by each at 5% simple interest will be the same, Find the sum 


allotted at present to each son. 
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Here, the amount from the sum allotted to the first son in 
6 years at 5%=the amount from the sum allotted to the second 


son in 4 years at 575. 


189 of the principal of the first son—189 of the principal 
of the second son. 


Capital of first son : Capital of second son 
—1$8 : 199-12 : 18. 
the first son has received 14:5 of Rs. 18750 or Rs. 9000. 
-. the second son has received Rs.(18750 — 9000) or Rs. 9750. 


[Alternative Method—Suppose the first son was given 
2 rupees and the second son Rs. (18750- т). Now, the amount 
from «rupees in 6 years at 5%=189%=16% ; and the amount 
from Rs.(18750- z) in 4 years аб 5%-199(18750- æ) rupees 


—$(18750—z) rupees.” г =8(19750 - в) ЕТІ 1 


Exercise 10 
1. What sum of money must be lent out at 32% per annum 
simple interest in order to amount to Rs. 1767.50 P. in 9 years te 
2. What sum of money will amount to Rs. 1532.25 P. in. 
3 years at 4$ p. c. simple interest ? 


3. A sum of money invested at 4те per cent. gives Re. I "i 
interest per day.: Find the sum. [O. U. '35, 97. 


4. What sum will amount to Rs. 500 in 5 years at Бр. с. ? 


[C. U. 43] 
5. Asum of rupees 425 was lent at simple interest. = i 
ent О 


end of 9 months the debt was cancelled by the paym 
Rs. 437, 75 P. What was the rate of interest ? 

(Here time=9 months—£ year ; Interest=Rs. 437.75 Р.- Rs. 425 
=Rs. 128 = Вз. кы) 


6. At what rate will a sum of money treble itself in 
25 years ? [C. U. 36] 
[ Suppose capita] з. 100. 2. total interest Ва. 300 — Rs- a^ 


= Ез. 200 ] 
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7. Ihave to pay 2 P. as interest on one rupee for one month, 


what is the rate per cont. per annum ? [C. 9. '19] 
8. At what rate per cent, will Rs. 5096. 10 as. 8 p. amount 

to Rs. 5780. 10 as. 8 p. in 3 years 4 months ? У [0.8.796] 
9. In what time will а sum of money double itself at 

бр. с. ? (0. U. 1910] 
10. In what timo will Rs. 2125 amount to Rs. 2943% at 

(Q. U. 44] 


5% р. c. simple interest ? 

11. A sum of money amounts to Rs. 983. 14 as. in 3$ years 
at 43%, What will it amount to in 2$ years at 54%? (Р.О. '28] 

[First find the principal in the first case and then the amount 
from that principal in the second case.] 

19. A certain sum of money at simple interest amounts to 
Rs. 632. 50 P. in3 years and to Rs. 673. 75 P. in 4 years 
6 months. Find the sum and the rate of interest. (See Ex. 20) 

18. If the principal and interest for 5 years together amount 
to Rs. 1100 and the interest is $ of the principal, find the principal 
and the rate per cent. per annum. (See Ex. 22) (0. 77. '84] 

14. A certain sum amounted to Rs. 14400 at 495 simple 
interest in a period of time in which Rs. 9000 amounted to 
Rs. 19150 at 7%. What was the sum ? [C. U. 41] 

[ Неге first find the time from the second case and then 
the principal from the first case. ] 

15. What principal in 19 years at 7% p.c. simpl 


earn the same interest as Ёз. 950 in 8 years at 6 po. ? , 
[D. B. '84 Addl.] 


e interest will 


16. At what rate per cont. will Rs. 300 produce the same 


в Rs. 800 produces in 6 months at 9 p.c. ? 


interest in З years а 
he interest on & sum of money be 


17. At what rate р. ©. will t 


2 of the amount in 10 years ? 
18. A lent Rs. 400 to В for 9 years and Rs. 500 to C for 4 


years. If he altogether received Rs. 160 as interest, find the rate 
per cent. (See Ex. 91) 
19. What sum laid out at 
Eng. Core Arith.—8 


4% will give 2 as. interest a day ? 
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90. A man invested Rs. 450 at 4$ p. c. and Rs, 550 аб 6%. 
How much per cent. interest did he get on his investment ? 
[D. B. '34] 


91. A sum of money invested at 5 p. c. amounts in 6 years 
to Rs, 1396, in what time will it amount to Вз. 1530 ? 
[P.U. 1891) 


29, Find in what time а given sum of money will quadruple 
itself, if lent out at simple interest at the rate of a pice per rupee 


per month. [P.U. '29] 
23. On what capital will the interest for 219 days at 495 per 
annum amount to £14. 2s. 6d. ? [O.U. 1909) 


24. Find the amount when a sum of Rs. 440 bears simple 
interest at 43% per annum for 3 yrs. 2 months 10 days. 
[U. U. '51] 
[ Here take 30 days for а month and 12 months for a year ] 
95. Find the interest on Rs. 12,500 at 82% for the period 
from 14th April, 1953 to 26th June next. [G.U. 54] 
26. What sum borrowed on 11th June will amount to 
Rs. 5151 on 4th November of the same year at 5% per annum 
simple interest 2 
97. A sum of money amounts to Rs. 3576 in 49 A m 
103% simple interest ; when will it double itself at the same r^ Ө 
Го. 471 
[Here Rs. 100 will double itself in the same time as the given 


capital will take to double itself, .. the геа. time (100-108) 
years,] 


PROFIT AND LOSS 


* a | (a) The price at which an article is bought is called 
3 price and the price at which it is sold is called its selling 
Price or sale price. If а man buys goods at a certain price and 
Sells them at a higher price, the difference between the two prices 
18 called his profit or gain ; but if the cost price is greater than 
the selling price, the difference between them is called his loss. 
Profit or loss, is always calculated on the cost price, (that is, so 
much per cent. on the cost price), е.5., if an article is bought at 
Rs. 10 and sold at Rs, 12, there is a gain of Rs. 2 on Es. 10. 
Again if it is sold at Rs. 7, there isa loss of Rs. 3 on Rs. 10. 
P tofit=selling price — cost price. Loss=cost price — selling price. 
(b) It we gain 5% by selling goods, it is understood that if 
the cost price be Rs. 100, the selling price will be Es. 105, 4.0. the 
Selling prioo—195 of the cost price. 
If we incur a loss of 6%, it is understood that if the cost price 
be Rs. 100, the selling price will be Rs. 94, 4.6, selling price 
10% of the cost price. 


Examples [11] 


1. By selling a book for Rs. 10. 50 P. в man gains 5%, 
the cost of the book. 
| Here gain=5%, 25 
rice is Rs, 105. 


find 
if the cost price is Rs. 100, the selling 


Rs. 105, the cost price is Rs. 100, 


When the selling price is 
Г. " 5 Re. 1, б „ Ro TBE . 
' Rs. 108, „ Вз. 382 x = Ев, 10. 


[Та brief : The proni being 5%, the cost prico=Rs. 100, when 


the solling prico=Rs. 105. : 
Now of these two prices, the price that is to be found 


Should be taken as numerator and the other price as denominator 
and the fraction is to be multiplied by the given price. Here the 


оо 
cost price being wanted, we take the i 


fraction 192, which is again 
multiplied by the given selling price Hs. 10$ to find the 
tequired cost price.] 
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2. A man lost 6% by selling a house at Rs. 4700, find the cost: 
price of the house. 

Here, the house is sold at a loss of 6%, 

.. when the cost price is Rs. 100, the selling price is Rs. 94. 

-. the reqd. cost price— 590 x 4700 = Rs. 5000. 

3. A man buys an article at Rs. 10, at what price should he 
sell it to gain 5 p.c. ? 

To gain 5%, when the cost price is Rs. 100, the selling price 
should be Rs, 105. 

the reqd. selling price = Rs. 195 х 10 = Rs. 10. 50 P. 


4. By selling goods at Rs. 940 a man gains 25 p. с. How 
much would he gain per cent. by selling them а& Rs. 216 ? 
(o. v. 11] 


First Method 


In the first caso the gain being 25%, when the cost prico 18 
Rs. 100, the selling price is 195. 


the cost price Rs. 290 of Rs. 940 = Rs. 192. 


Now, if these goods be sold for Rs. 216, the gain- Rs. (216 - 192) 
=Rs, 94, ‘* gain or loss is calculated on the cost price 
2. the gain on Rs, 192=Rs. 24 
5 n 1» Ве.1 =Вз. fin 


e» » Rs. 100 — Rs. яуа x 100 — Rs. 19$ 
^ the regd. gain — 19396. : 
5. A house was sold for Rs. 4500 аба profit of 125 р. ? 


r 
What per cent. would have been lost if it had been sold Г. 
Rs. 3800 2 го. 0.79! 


Г 19 
Second Method: By solling for Rs. 4500 the goin is 123% 


4. Rs. 4500--1191% or 2254, of the cost price 


225 


6 hel = 334500" n " 

2 225 x 3800 

“. Rs. =229 АОС or 95% a 1 
s. 3800 84500 9" % р 


the loss would have been = (100 — 95)% or 5%. 
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h 6. If a watch is sold for Вл. 60, the loss is 15 per cent. ›Ёог 
ow much should it be sold to make a profit of 2 per cent. ? 


Hore. Rs. 60--(100- 15)% or 85% of the cost price. 


Now, we are to find (100--2)% or 102% of the cost price for 


the reqd, selling price. 
85% of the cost price Rs. 60, 
^ 109% ,, „ =Rs. 60102 Rs, 72. 
85 
the reqd. sale рее = Rs. 72. 
D. E. Es selling tea at Ro. 1. 21 P.a Kg. 
уз how much did he pay for 200 Kg. o 
Here, the gain— gs of the outlay. 
when the cost price is Re. 1, the selling pri 
Вз, (1+4) or Вз. 8. the cost price of 1 kg. of tea 


g. a grocer gains зт of 
f the samo tea ? 


co is 


SE жы —91х Ир 
33x 121 Pp. seca 


2. the cost price of 200 kg. of tea 


-ШХЫ y 200 P.=Rs. 91x 11 Rs. 281. 


or 5 P. and sold at 5 for 6 P. 


А 8. Oranges were bought at 6 f 
nd the gain per cent. [A. U. 1909] 
The cost price of 6 oranges=5 Р. 
= " 5 1 orange —$ P. 
The selling price of 5 oranges —6 Р. 
x 1 orange =$ Р. 
Profit=£ P.-$ P =4} P; 
the profit on $ p.—3$ Р. 
—44 P. 


5: „ 100 p.—=45x 4x100 P. 


39 

.. the profit = 44%: 
[N. В. Here gain is to be calculated on the cost price & P. 
but not on 1 orange. The Pro hould always be 


calculated on the cost price-] 


fit or loss 8 
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19. A certain number of plantains was bought at four for one 
anne and an equal number at three for an anna. The whole was 
sold at seven for two annas. Find the loss or gain per cent. 


[C. U. "261 
The cost price of 4 plantains —1 a. 
e T к 1 plantain =a. 
Again 5 n 8 plantains =la. 
4% ii à 1 plantain =f а. 
a á m 2 plantains of two kinds =(4+4)a = 136: 


/. the cost price of 1 plantain on the average 
=тїхт а. = a. ; 
But the selling price of 7 plantains- 24. 
a 8 i 1 plantain—7 a. 
<. the loss=(g4—- #) a.— ті a. 
++ the loss on 3% a. = тв a. 
.. ñ la. =r xf а. ж=тжт а. 
" 100 a. =тхт х100а.--92р а. 
17. there is a loss of — 227576. 
10. A man bought 400 mangoes and by selling 320 of Shere 
realised the cost price of the whole, find his gain per cent. 
The selling price of 320 mangoes 
=the cost price of 400 or (320--80) mangoes ; 
-. On cost price of 320, the gain is the cost price 0 
“e his gain per cent. = 35/5 X 100 — 25. А 
11, А person sold 60 metres of cloth for Rs. 28. 12 Р. gaining 
thereby the cost price of 9 metres. Find the gain per сөлі» 
Selling price of 60 metres—cost price of (60--9) m. 
*. the profit on the price of 60 metres =the price of 9 m9 
1. the gain p. с. = #0 X 100=15. 
12. By selling 20 mangoes a rupee а man gained 20%, 
the cost Price of the mangoes. 
20% о ; Now 4 of 20 mangoes=4 mangoes. 
"+ the гед, cost price is (20+4) or 24 mangoes per ru 


Í 80, 


tros 


find 
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hi AB. By selling a house for £2576 a man gains 12 per cent. on 
e original outlay. How much per cent. would he have gained 
ad the house cost him £100 less ? [C. 9.7931 


Е In the first case, when the cost price is £100, the selling price 
is £119. 


-. the cost price of the house £129 x 2576= £2300. 


In the second case, the cost price of the house is £100 
less, i.e., £2200. 


J. the gain on £2200=(£2576 – £2200) = £316. 


vH x » £1 —£3 s 
5 _ 2376 х100 _ 
нау 8100 = 3200 | £17 rr 


2. the тед. gain — 17355. 


14. By selling oranges at 12 в rupee there is в loss of 4 p. c. 


at what rate should they be sold so as to gain 44 p. e. ? 
ІР. U. "841 


In the first case, the selling price of 19 oranges— Re. 1. 


7. the selling price of 1 orange- Ве. тч 

-. (100-4) ог 96% of the cost price = Re. тт, 

С. (1004-44)or 144% 4004 HEH Re. 3 

-. the selling price of 1 orango=Re. $ 16. the oranges should 
be sold at 8 a rupee. 


15, I mix toa purchased at Rs. 4 per Kg. with tea at Rs. 3. 
50 Р. per Kg. in equal quantities. At what price per Kg. should 
1 sell the mixture to make 8 profit of 20 p. c. on my outlay ? 
The cost price of 1 Kg. of tea of the first kind = Ез. 4 
апа eee іне second kind=Rs. 8. 50 P. 
^ the cost нё ot 9 Каз. of the mixture of tea 
= Ra. 7. 50 p.—Rs. М. 


^ the cost price of 1 kg. of the mixture on the average 


—Bs. d Bs. 4 
Now, the profit being 20%, the selling price of 1 kg. of tea. 
of Rs. 42= RBs. $—Rs. 4. 50 P. 


20 
=155 
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16. Iforanges are bought at 20 for half а rupee, how many 


should be sold for Rs. 7 to gain 40 per cent. ? [D. B. 33] 
The cost price of 20 oranges = Re. 2. 
e - 1 orange —RHe.ax5;5- Ве. то. 


To gain 40%, the selling price of 1 orange should be 
= Ве. 196 хаб or Re. ado 
‚’, (7:55) or 200 oranges should be sold for Rs. 7. 
17. А sold an article to B and lost 20%, В sold it to 0 and 


gained 20%. If A sold the article for the price О paid, how much 
per cent. would he have gained or lost ? (0. 0. 42 


Suppose А bought the article for Rs. 100. Then B bought it 
for (100-20) or 80 rupees. B sold it at a gain of 20%, 

2. O bought it at Rs. 22080 or Rs. 96. 

/. if Asold the article for Rs. 96, his loss would have been 
(100-96) or 4%. 

18. There was a loss of 10 per cent by selling an article, had 


it „been sold for Re. 1. 50 P. more, 5 per cent. would have been 
gained. What was the cost price ? 


In the first case, when tho cost price is Rs. 100, the selling 
prico= Вз, 90. 

In the second case, when the cost price is Rs. 100, the selling 
price— Rs. 105. 

“. when the difference of the two sale prices is Rs. (105 — 90) 
or Вз. 15, the cost price =Rs. 100. 

. when the difference of the two sale prices is Rs. 1%, 
cost price = Rs, 49° x $— Rs, 10. 

-. The read. cost price = Ез. 10. 


the 


19. А sells a cow at 2% per cont below cost price. Had ‘of 
Teceived Rs. 6 more than he did, he would have made a ae Vi) 
Percent, What did the cow cost ? [C. U. 


[ This sum may be worked out as in Example 18. An 
rnative method is shown below. 1 
а Second Method: If the cow be sold at Rs. 6 more, there 18 
Eun of 5% after making up a loss of 91 p. c. 
"P (254-5) or 74% of the cost price — Rs. 6, 
i.e, 15 
2x 100 


alte: 


of the cost price = Rs. 6. 


: 100 
** the required cost price— Rs. 52120 gs, 80. 
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20. : 
A trader marks his goods 25% above cost price, but 


allo i we 
ws his customer a commission of 10 per cent. Find his gain 
per cent. [U. P 18) 


L i 
et the cost prico be Rs. 100, then the marked price=Rs, 125. 


The tr оде к 
he trader allows & commission of 10%, ie, if the marked 


Price be Rs, 100, he gets Rs. 90. 


“п a: 5 
the marked price be Rs. 125, he gets Rs. $55 x 125=Rs.1125. 


His gain—-(1193 -100)% ог 193%. 


by false balance, to the. 


21. A fraudulent dealer defrauds, 
g his goods. 


cont 10 per cent, in buying 98 well as in sellin 

gain per cent. 

Жы defrauds to the extent of 10%, 4.6. he spends only 

While for tho goods worth Rs. 110 at the time of buying. 

Fes selling he defrauds to the extent of 10%, 25.6 he sells the 
8 worth Rs. 100 а& Rs. 110. 


2. He sold goods worth Re. 1 for Rs. 138. 
Rs. 110 for Rs. 139x110 or Rs. 121. 


^. his gain-- (121. 100)% or 21%. 
n article makes 8 profit of 25 per 


and the retail dealer of 


f an article which is 
[D. B. 7291 


м 22. The manufacturer of & 
b nt., the wholesale dealer of 10 р. с. 
р. с. What is the cost of manufacture 0 


retailed for Rs, 231 ? 
[The sums of this nature shou 


The retail dealer sells for Rs. 931 аба 
2x 931=Rs. 920, 
But the latter gain 


1a be worked out from the end] 


profit of 5%, 

) 2. his cost price Rs. 12 which is the selling 

Price of the wholesale dealer. s 10% on selling 

‘the article for that price. 
his cost price 328 of Rs. 920=Вз. 200, which is the 

Selling price of the manufacturer. 

d the ar 


—192 of Rs. 20 


Again the manufacturer gol ticle аба profit of 95% x 
0= Вв. 160. 


2. “не cost of its manufacture 
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28. A trader allows в discount of 5 per cent. to his customers. 
What price should he mark on an article, the cost price of which 
is Rs. 719. 50 P., so as to make а clear profit of 335 p.c. on his 
outlay ? [C. U. 1908, D. B. '37] 

The cost pice of the article— Вз. 719. 50 P.—Rs. +424. 


The profit being 333%, the selling йй 1898. at Re, 1428 


100 2 
Lp, 400% 1495... 950. 
Hh IA a 


Again, the trader allows a discount of 5% to his customers. 


he gets Rs. 95, when his marked price— Rs. 100 


5 Ш э Бө. 1, ” " ” n" =Rs. ue 
"s. мн B&O950 , „ э „ =Rs. 492x950 
= Вз. 1000. 


Г. the marked price should be Rs. 1000. 


24. A speculator sells at a profit of 50 per cent., but bie 
Purchaser fails and only pays 50 P. in the rupee. How much 


ber cent. does the speculator gain or lose by his venture ? 
[A. U. 1899] 


Goods worth Rs. 100 are sold for Rs. 150. 


\ The purchaser pays Rs. 150x% or Rs. 75 at the rate of 50 P. 
inthe rupee. .. the speculator gets Rs. 75 only for Rs. 100. 
“+ his loss ів (100 — 75)% ог 25%. 


25. A man sold two horses at Rs. 1948 each. Оп one he 


gained 4 per cent. and on the other he lost 4%. Find his бобо) 
gain or loss, 


The first horse is sold for Rs. 1248 at a profit of 4%, 
its cost price—292 of Rs. 1948= В. 1200. 
The second horse is sold for Rs. 1248 at a loss of 4%, 
7 Ив cost price=429 of Rs. 1248=Rs. 1300. 
`+ е total cost prico=Rs. 1200+Rs. 1300— Rs. 2500. 
he tota] selling price of the two horses = Бө, 1948 x 2 
= Rs. 2496. 
his tota] loss— (Вз, 2500 — Rs. 2496)— Rs. 4. 


y 


ARITHMETIO 193: 


"9 е ipee sells goods to a dealer and the latter to 
ice sdb n ch at the same rate of profit, viz., 10 per cent, 
о с a oustomer pay above the original cost of goods: 
е. у him'for £ 605 ? [C. 0. 1931] 
і ustomer'purchased goods for £ 605. 
P узу dealer sells goods for £ 605 аба profit of 10%. 
cost price for the dealer—1i29 of 2 605, which is 


agai м : 
gain the selling price-of the manufacturer at а profit of 10%. 
328 of £ 605=8 500. 


22 the cost of manufacture=i£6 X 
) or & 105 above the 


ma the customer pays (£ 605- £ 500 
original cost. 
RI A man purchased goods at Rs. 1950 and sold $ of 
sg ss а loss of 123%. At what rate per cent must he sell the 
ара. goods so as to gain 20% on his outlay ? 
be 2 re gain 20% on the whole outlay his total selling price should 
Р 108 of Bs. 1950 or Вз. 2840. Now, $ of Bs. 1950—Rs. 650. 
“. Goods worth Rs. 650 are gold at a loss of 124%, 
i. 
878 of Rs. 650= 88175 x 650 


“. their selli ico— Rs. 
ing price 100 
=вз. 234. 
He has to get Rs. 9340, but he gets. 2275 on selling $ 
of the goods. .”. he has,to realise (Rs. 2840 - Rs. 2272) or Вв. 298% 


on selling the remaining goods worth Rs. (1950 — 650) or Rs. 1300. 
-. gelling price of the remaining goods worth 
Rs. 1300—Rs. 1085 


_ 1085100 
2 190= Bs XT 
Вз. 100—757 451300 


=Rs, 136%. 
sold at the rate of 13675. 


2. the remaining goods are to be 

28. А ‘sells a house to B for Rs. 4860, thereby losing 19%. 
B sells it to О at a price which would have given A а profit of 
17 р. с. Find B's gain. [0. U. '29] 

A gelle*the house for Rs. 4860 at а loss of 1995. 

2, the cost price for A=i9e of Rs. 4860— Rs. 6000. 

The selling price for À at a profit of 179,—188 of Rs. 6000 

=Rs. 7020. 


4860 and sold it to 0 for 


e house for Rs. 
4860 = Rs. 2160. 


^. B bought th 
Rs. 7020 - Вв. 


Rs. 7020. г. Вв gain= 
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29. A man sold an article at a loss for Rs. 320. Had he 
sold it for Rs. 400, his gain would have been $ of his former 
loss. Find the cost price of the article. 


Suppose, the cost price = 2 rupees, 

-. in the first case, the loss—(z- 390) rupees and in the 
Second case the profit = (400 — г) rupees. .. 400-2- 3(x - 320), 

Or, 2-380. ,’. the cost price of the article Вз, 380. 

30. How much por cent. must a tradesman add on to the cost 
price of his goods so that he may make 20 p.c, profit after allowing 
his customers a discount of 10 p. о. on his bills ? [D. B. '40] 


Let the cost price be Rs. 100. .. the selling price at 20% 
protit— Rs, 190, 


, The tradesman allows his customer а discount of 10 p.c. on 
his bill on marked price. 
“. Ra. 90 is obtained for marked price of Rs. 100, 
Rs. 190 w for Rs. 592 x120 or Rs. 1338. 
“. (133-100) or 338% must be added on to the cost price. 


31. What profit per cent. is made by selling an article d 
Certain price if by selling at two-thirds of that price there wou | 
be a loss of 20 per cent. ? [C. О. 1908 


On selling the article at Š of the fixed price there is а loss 
of 20%, 
"$ of the fixed price=(100 — 20) or 80% of the vost price, 
«She total fixed price = 9*2 % or 120% of the cost price. 
if the article be sold at tho fixed price, the gain will 
be (120 — 100)% or 20%, 


32. А man bought a horse and a carriage for Rs. 500 "p 
10% fhe horse at а gain of 20 p. c. and the carriage at a los8 


710%, thus gaining 99 i ; for how much was 
the horse rt on his whole outlay ; for (D. B. '86] 


" The totai gain is 2% of Rs. 500, 

The total selling price is 198 of Rs. 500 or Rs. 510. 

ОМ, Suppose the cost price of the horse—z rupees. 

the cost price of the carriage = (500 — >) rupees. 

the selling price of the horse=Rs. 320 ~g—=Rs.$a, and 
ВЕ Price of the carriage =7%4%(500 — г) rupees. 

the total selling price —$2--35(500 — >) in rupees. 

'* *etfb(500-5)-510, or, 122--9(500- 2) =5100, 
l?7-95-F4500—5100, оғ, 32=5100- 4500=600, 
655400 Елы cost price of the horse— Rs. 200. 


the selli 
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" = б =ч р 16 cows and sold 20 of them at а profit 
ee ins : pea of 19 р. c. and the remaining 16 at а 
B ace is total gain is Rs. 657, find це price 
Suppose, the cost price of each cow = @ rupees. abs 
a! = cost price of 20 cows = 202 rupees. 
с selling 20 cows the profit= 100 of 902 тиреев= Rs. 32 
x : din gain on Rs. 100 —Rs. 15, the gain on Re. 1 
he in the gain on 20a rupees = Too x 202 rupees. ] 
: ‚ the cost price of 40 cows —4Üz rupees. 
7. the profit on selling them at a gain of 19% = 10 X Bs. 405 


TI =Rs. 882, 
he cost price of the remaining 16 cows — 162. 

“. the profit = тс x Rs. 16z— Rs. 4. 

д. the total profite 80-58240 05 

о 

som 57»5 

к "p —657, Vis т= бе, 

". The cost price of each cow = Rs. 45. 

84, A farmer bought 18 cows and 15 lambs for Rs. 525 and 


80 
ld thom for Вз. 586. 50 P. thereby gaining 12 р. с. on the 
What was the cost of a cow 


fo 
= and 10 р. с. on the latter. 
a lamb ? [D. B. '35] 
R Let the cost price of 160% be Rs. 
8. y. 
". from the first condition 
18z--15y—Rs. 525 (tota 
Now, the selling price of 1 cow 
and the selling price of 1 lamb= 
". from the second condition, we 89 
28 1 
322 x 18--15y x 157 RBs. 5863 ( 
ог, 594-8228, on 10082-+825y -99925...... (9) 
got 9907-825 — 98915...(8) 
8л2=450, ^ 2=95. 


x and that of 1 lamb be 


we geb 
1 cost price)... 
= xRs. = 882 
159=157 


t 
total selling price ) 


Subtracting (8) from (2 
Now, from (1) we have 18x 
оғ, 15y—585- 450-75. 

<. The cost price of 1 cow is 
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35. A speculator invested his capital successively in four 
different ventures ; in the first he had his eapital doubled, but in 
‘each of others he lost 20%. Did he gain or lose, and how much 
per cent ? гр. B. '32] 

Let the capital of the speculator be Rs, 100. 

After the first investment the capital— Rs, 200. 

In the second investment tho loss is 2096, 

i.e., the capital of Rs. 100 becomes Rs. 80, 

^ the total capital— уор of Rs. 200 — Rs. 160. 

Thus the capital after the third investment = 14% of Rs. 160, 

and the capital after the fourth investment А 

= of zoo of Rs. 160 = Rs. “32=Rs. 1025. 

^ the speculator gets Rs. 1028 at the end on investing Rs. 100 

-. He gains (1092 - 100)% or 22%, 


36. A man bought two cows for Rs. 206. By selling one 
‘of them at a gain of 10 P. c. and the other at a loss: of 4 p. o., he 


got the same money in each case. Find the cost price of the 
cows. 


Let Rs. ж be the cost price of the first cow. 


Then the cost price of the second cow = (206 — x) rupees. 


Now, there being 10% profit, the selling price of the first cow 
==, 

Again, thero being 496 loss, the selling price of the second cow 
1000206 - а) =34(206 — л). 

^o £80=24(206-2), or, 55a=48(206 — ж) 

or б5ш--482=48х 206, or, 1082--48 x 206 

. =48 x 206 

uet Mg 798. 


^ 110 
** the cost prices of the two cows are Rs. 96 and Rs. 
Tespectively, 


0%. 
32. А man buys an article and sells it at a profit of 2 ls 
If he had bought it at 10 р. c. less and sold it for 10s. less 
Would have made a profit of 25 р. с. Find the cost mp п. 14] 
ri the cost price of the article be 100 s. 

** the Selling price= 190 8., gain being 2076. 


é ve 
Had he bought it at 10 р. c. less, its cost price would ha 
been 90s, 


ARITHMETIO 197 


The selling price of the article worth 90s. at 95% profit 


— 18 of 90s, — 2355. 


mu first selling price—120 s. and the second selling 
-. the difference of the two selling prices = 1208. — 2355, — вв. 
. But in the problem the difference of the two selling prices is 
given to be 10s. 
The difference is 4*s., when the cost price is 100s, 


100 
Bo м La К, » n хз 8. 
' 5 
E 100x23x10 
Aj ~ 10s. » n m кшш сш! 8. 
ог 200 8 
g 8 


the тед. cost рисе=* 33. = 6. 13 s. 4d. 
was sold for Rs. 800 thereby gaining % ofthe 
price would he have sold it to lose $ of 


38. A house 
Selling price, At what 


the selling price ? { 
If the selling price bo Rs. 800, the profit = Rs. 800x% or Rs, 160 


7. ^ cost prico— Rs. 800- Rs. 160=Вв. 640. 


In the second case let the selling price be 2 rupees. | 
/. tho 1озв==(640— 2) rupees and it is $ of the selling price. 


5 de-640-5, or #7640, À> 


480. 


^ th . selling price = Rs. 
e reqd. selling p Is of wheat at а profit of 8 p.c. 


39, lls 90 quinta 
and 50 E we ч "ter 1095; if he had sold the whole at 
a "profit of 9%, he would have received Rs. 8 more than he 
Actually did. How much per quintal did he pay for the whole ? 

If the merchant would sell 90 quintals at а DO of 9% 
instead of 8%, he would get 1% more on the cost price of 90 qu 

ain, if he would sell 50 qu. 868 Pn due instead of 10% 
8 would % he cost price of 50 qu. 

"s wow pct of the коой. 5 the cost 
Brice of 99 qu. — 1% of the cost price of 50 pee г 

Or, 1% or туу of the cost price of 40 qu.=it8. 9, 

*. The cost price of 40 ап. = Ез. 3x100 


Bs. Эх 100. = Be. 7.50 P. 


* the regd. cost price of 1 quintal— 
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Exercise 11 


1. If by selling a house for Вз. 490 there be a loss of 193 p.c. 
what per cent. is gained or lost by selling it for Rs. 596. 40 P. ? 


2. At what price should a horse be sold to gain 12%, if there 
be a loss of 12% by selling it at Rs, 550 ? [U. P. 19] 
3. Ifthere be a loss of 5 p. c. by selling tea at 19 P. per 


Decagram, at what price per Dg. should it be sold to gain 17% per 
cent, ? 


4, There was a gain of twenty per cent, by selling ап 
article ; if it had been sold for Rs. 8 less, there wouid have been 8 
loss of 4 per cent, i find its cost price. 


5. A man sold a cow ata loss of 10%. Had he charged 
Rs. 9 more, he would have gained 193%. Find the cost of the 
cow. [D. B. "81 


_ 6. А sold an article to B at a profit of 293 p. c. and B sold 
it to C at a profit of T$ p.c. ИО paid Rs, 5267. 50 P. for it, 
how much did it cost А? 
7. A man sold a horse at Вз. 50 and found that his 1088 
unted to 5 per cent, of the Sale price ; find the cost price. 
[D. B. '85] 
8. A person gains 5 p, c, by selling an article for Rs. 186, 
0% much does ng gain or lose per cent, if he solls it for 
Bs, 12? (0, U. 1945] 
9. А cow and ^ horse were bought for Rs, 1600. ‘The cow 
Was sold at a loss of 25 p. c, and the horse at a gain of 15 p.» 


s making a profit of 5 p, с. on the whole; what was the cost 
Price of the horse ? [See. Ex. 32] 


.&mo 


10. A bought a cycle for Rs, 275 and sold it to Bat a gain 
of 6 P. in the rupee. B sold it to С atalossof 4 P. in the 
rupee. How much did C pay for it ? [Seo P. U. 1904] 

11. Aman gained 35 р, с, by selling an article for Rs. 6. 
75 Р. What por cent. would he have gained if he had sold it for 
Rs. 8. 50 P, 9 4 


12, А boy buys eggs at 9 for 4d. and sells them at 11 fon 5d. 
What does he gain ог lose per cent, ? [P. U. 12] 


7] 
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1 13. А man sells a house аб a loss for Rs. 4000 ; had he sold 
it for Rs. 5000 his gain would have been $ of his former loss ; 
find the cost price of the house. [D. B. '94 
14. A man sold a horse and a carriage for Rs. 800, gaining 
10% on the horse and 20% on the carriage. Had he sold them so 
as to receive 15% on the horse and 25% on the carriage he would 
have got Rs. 35 more than before. Find the original cost of each. 
[I. P. S. 401 
[ Hints : Suppose that the cost price of a horse=s rupees 
and the cost price of a carriage=y rupees. We got from the two 
Selling prices 
эддё-Е22Дд#=800...(1) 
and Мадё-ЕМ#=835-(0)1 
15. 34 kg. of tea аб Rs. I$ per ke. be mixed with 29 kg. 
of tea at 75 P. рег Ев, at what price per kg. must the mixture 
be sold to gain 5% on the whole outlay ? A 
16. Aman bought a horse and a cow for Rs. 370 and sold 
them for Rs. 419, thereby gaining 90% on the former and losing 
15% on the latter, What was the cost price of the horse ? 
(0. U. '51] 
$ a quantity of goods for Rs. 1500 
$ increase per cent must he raise 
er at the increased 
[D. B. '45] 


% on all his goods 


17. А man having bough 
Sells $ at a loss of 4% ; by wha 
the selling price that by selling the remaind 
rate he may gain 4% on the whole transaction ? 

18. А dealer reduces the sale price by 10 


When payment is made in cash, and the price А pick 
j i ells. What pro oes 
is only 60% of that at which he 8 СЕНГЕН PEE 


on hi 3 
his cash transaction ? 


Eng. Core Arith.—9 


WORK PROBLEM 


М.В. (1) Ifa piece of work із performed in 5 days, (1+5) 
or % of the work is performed in 1 day. 


(2) Its ofa piece of work is dona in 1 day, the whole work 
is done in (1-15) or 19 days, 
(8) The whole work is denoted by 1, 


Examples 12 


1. Acandoa piece of work in 10 days, B in 19 days and 
C in 15 days. In what time can they do it together ? 
A can do yth., В rath. and О y'sth. of the work in 1 day. 
“+ they together can do (o--rs--ig) or $ of the work 
in 1 day, 
they can do the whole work in (1-4) or 4 days. 


i he 
2. A man can do apiece of work in 5$ days, but with 6 


А he 
help of his Son i6 can be dono in 3 days. In what time can 6 
son do it alone ? 


They together can do the work in 3 days, 
they can do # of the work in 1 day. 
Again, the man can do the work in 44 days, 
`. Бе can do tr of the work in 1 day. 
the son alone can do (6-5) or s of the work in 1 day, 
“> The son alone can do the whole work in (1--в%) days 
or 238 days or 62 days. 
3. A alone can do a piece of work in 19 days and B prr 
can do it in 6 days ; they work together for 2 days after M 
govt. Tn low many days will A finish the work ? [0.0. 19 
А and B can do (+2) or € of the work in 1 day, 
^ they do2x2 or $ of it in 2 days. T 
aining (1—4) ог &ofthe work will be done by А alo 


Р 1 of the 
À can alone do the work іп 12 days. .. A wil do 20 
work in (19 Х%) or 6 days, 


The rem 
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^ А and B together can do a piece of work in 6 days, В and 
C in 9 days, and А and О in 12 days. In how many days can 
each do it soparately ? 
А and B together can do 2 of the work in 1 day 
BandO  , , à 4 3 
С and А * M - a 5 
Twice the work of A, B and О done in 1 day 
—($--3-- 43) or 4$ of the work. 
^ A, B and С can do (337-9) or 28 of the work in 1 day, 
А can do (13 5) or ту of the work in 1 day. 
t [A's work is obtained by subtracting the works of B and C 
rom tho work of A, B and 0.) 
A will do tho whole work in (14-17%) or Тр or 148 days. 
Similarly, B can do (1% — тт) or y of tho work in 1 day. 
В can do tho whole work in 7 or 10% days. 
С сап do (13 — 1) or тт of the work in 1 day, 
"« б сап do the whole work in 72 days. 


5. А can do a piece of work іп 9 days and B in 18 days. 


They begin together but A goes away 8 days before the work is 
finished. How long does tho work last ? [C. 0. '34] 
A goes away 3 days before the work is finished, -^ B alone 
Works for the last 3 days. В does 16 of the work in 1 day. 
in the last three days gs X3 or 3 of the work has been 
done by B, 
2. Prior to this A and В together do 
* A and B do (44-15) or $ of the work in 1 day, 
". they together do $ of the work in (8-8) or 5 days. 
the whole work is finished in (5+3) or 8 days. 
6. A can do a piece of work in 12 days and B in 16 days. 
They worked together for 4days. O then finished the work in 
10 days. How long will О take to do the work ? 


A and B together do (gs tx’) or zs of the work in 1 day. 
the work in 4 days. 


they do asx4 or as of Е l 
2. С does the remaining (1- үш) or z's of the work in 10 days. 
С does (3-10) or Fz of the work in 1 day. 


2. Сова do tho whole work in (1+ 4) or 24 days. 


(1-3) or & of the work. 
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7. А does x5 of a Piece of work in 14 days ; he then palig 
in B, and they finish the work іп 2days. How long pc 
take to do the work by himself ? Р. П ы 

A does 45, of the Work in 14 days, ^. A does 15-14 or ao of 
the work in 1 day. 


/. Aand B together do the remaining (1- 16) or 45 of the 
Work in 2 days, 


”. AandB do (5-59) or 3 of the work in 1 day ; but A 
does ус of the work in I day. .5.- B.3geg [ 


25) or тб of the 
work in 1 day. .' 


- B can do the whole work in (15-155) or 10 days. 


8. А does tof a piece of work in 53 hours; B dies z © ше 
remainder in 1% hours, and C finishes it in 53 hours Hyaa 
would it haye taken the three working together to do the wor i: 

A does $ of the Work in 33 hours. ~. А does (3-34) or 7 0 


the work in 1 hour. Then remains (1 - xl or $ of the work. 


B does 1 of 3 or 2 of the work in 14 hours. 
B does (4-- 8) or тұ of the work in 1 hour. б) 
(3+4) ог 5 of the work being finished there still remains (1— $ 
or $ of the work to be done by О in 54 hours. 
О does ($233) ог 14 of the work in 1 hour. i 
А, Band C together can do (7-Е 1-14) or 3 of the wor 


84 
in 1 hour, they can do the whole work in (15-84) or 35 
or 8%; hourg, 


Я nd 
ИЯ: A loan do a piece of work in 15 hours, B in 19 ЖО aa 
C in 10 hours, They begin together, but A leaves alter es the 
and B leaveg 9 hours before the work is done. How long do 
Work last 9 k 
rk. 
In 1 hr, A, Band С together do (ч®-Еты-Ех) or & of the wo 
^ they do € X3 or 2 of the work in 3 hours. 
5068 away whe 


n 4 of the work remains undone. 
Again, B | 


eaves 2 hours before the work is done. 

Works alone {ог the last two hours. 3 of 
О сап do (туус) or 2 of the work in 2 hours. О has done As 

the work in the last two hours out of the ren sirirg 2 оі th e 
"^ Bana Ct b за H the work. Bu 

together an ogether do (1-1) or зс of the w 


9 (fat ro) ог $9 of the work in 1 hour. 


they do do of the work in (35-38) or zr hour. 
it takes (3 +8 


` Н hole 
wor: t+2) hrs. or t істе to finish the м 


ARITHMETIC 133 


10. А ^ 
сап do $ can do & piece of work in 20 days ; A and B together 
togeth As 11% days. A works alone for 8 days, A and C 
time B. or 6 days and B finishes it іп 3 days. Find in what 

% and C together could do it ? [D. B. '35] 
ше тб X8 or 2 of the work in- the first 8 days. 
and B together can do the work in 112 or 192 days, 
A aud B do 85 oi the work in 1 day. 
B does (230 - жо) or yy of the work in 1 day. 
B does 3s x 3 ог ṣẹ of the work in the last 3 days. 

и (Жа 18 4 " И 
апа last pea or 13 of the work is finished in the first 8 days 

"- A and О have done (1 - 18) or 32 of the work in 6 days 

А and С do (18-6) or + of the work in 1 day, 

С does (525 — 5! or тйс of the work in 1 day, 

B and О do (d -- 189) or 150 of the work in 1 day. 

B and О could do the whole work in (1--т%о) or 


› 147 days. 

11. A iece of w 
A pan do lalis Eyed id 6 days. With the assistance 
of O it is finisned іп 3 days. How should the money be divided ? 

А does $ of the work in 1 day. he does $ of the work in 
days. . he will get $ of the whole sum of money. 

A will get $ of Rs. 8. 40 P. or Rs. 3. 15 Р, 

B does 4x3 or + of the works in 3 days, 

^. B will get $ of Bs. 8. 40 P. or Rs. 4. 20 P. 

7. б will get (Bs. 8.40 P.- Re. 8. 15 P.- Bs. & 20 P. ) 


» Be.l.5P. 
i i If the 
12. A man and a boy can do a piece of work in 36 days. 
man works Stud for dec lasi 10 days, jt is completed 5 Y mud 
Ow long would the boy take to do it alo Ж „В. 81 
If the man works alone for the last 10 days, it is completed in 
40 days, .. the man and the boy together work for (40-10) 


or 30 days. They do s's of the work іп 1 day. 
they do ys х 30 or 5 of the work in 30 days. 
s the remaining (1- 5) or $ of the work 


о 
209 


Or, 
ork for Rs. 8. 40 P. 


Or 


ne ? 


22024. the man alone doe 
in the last 10 days. 
^. the man does (2-10) or <y of the work in 1 day. 
the boy does (s's - go) or 55 of the work in 1 day. 
the boy can do the whole work in 90 days. 
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18. Two mencendoin 5 days as much work as 5 women can 
doin4 days or as 6 boys in 10 days. In how many days can 
1 man, 4 women and 5 boys together do the same work ? 


The work done by 9 men in 5 days=Tho work done by 1 man 
in 10 days. 


The work done by 5 women in 4 days— The work dono by 
1 woman in 20 days. 


The work done by 6 boys іп 10 days— The work dono by I boy 
in 60 days. 
А ^ 1man does ro of the work in 1 day. 
1 woman does vo of the work in 1 day. 
”. 4 women do 35Х4 or 2 of the work in 1 day, 
5 boys do c5 or rz of the work in 1 day. 
“+ Iman, 4 women and 5 boys together do (g¢o-+}-+1's) 
or $8 of that work in 1 day, 
they can do that whole work in (1+38) days or 234 days. 
14. Ing days B can do thrice and in 19 days О can do 
5 times the work done by A іп дауа. If they have to work 
hours a day in how many hours would they together do the 
work ? [ M. U. 1865, P. U. 1927] 
A does the work in 3 days, -. he does 2 of the work in 1 ^ 
B does 3 times the working days, .. В does the work in $ 
days, В does $ of the work in 1 day. | 
Again, О does 5 times the work in 19 days, қ 
“e С does the work in 52 days; 2. О does ту of the work in 
LUN: А, Band O do (HFB) of HF of the work in 1 у. 


‘> they do the whole work in (1+$2) or $$ day. But they, 
Work for 9 hours in 1 day 


they will do the whole work in 3% х9 or 8 hours. 


ean UE А can do ag much work as B and C together. A and B 
iti ыы do a piece of Work in 9 hours 36 min. and О pin. ні 
n 48 hours, In what time can B alone do it ? (ІР. U. 


3 can do as much work as В and О together. 

tt the work of A and B=the work of 2B and C. 4 

7 Bando together do the work in 9 hrs. 36 min. or TN 

“ 2B and С do #5 of the work in 1 hour ; but О does #5 9 
the work in 1 hour. 2, 2B do (4 — 25) or zz of the work in 
hour, ** B does (38-2) or va of the work in 1 hour. 

** B does the Whole work in 94 hours. 
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J: 16. A can do a piece of work in 20 days, B in 30 days and 
in 60 days. In how many days can A do the work, if he is 
assisted by B and C on every third day ? [P.U. '80] 

A does alone #5 х9 or тс of the work in the first 2 days. 
А, B and С do (554-5545) or тс of the work on the third day. 

<. 5) or 4 of the work is done in every 3 days. 

VO $oftho work is done in З days. 

7. the whole work is done in (32-3) days or 15 days. : 

*17. A сап do in 2 days as much work as P can do in 3 days, 

and О can do in 5 days as much as В can do їп 4 days. In how 
many days can A, В and О together do the work which A can do 


in 11 days ? ІР. U. 795) 
А does іп 9 days as much work as B does in 3 days. 
“4 А ws Lday A: А B . $ days. 
* A... lldays ы ae В... 2x11 or 5? days. 
Again, B .. 4 дауа Ф (0) ... 5 days. 
iB 2 day В г е ‚ $ days. 
“ Bo. days e ss С... х or 28^ days. 
^. А сап do the work in 11 days, B in 52 days and С in 
ка days. .. they together can do (p is rss) or # of the 
work in 1 day. .. they can do the whole work in 5 days. 


18, ioco of work in 10 days, B and с 
in 15 кы А Mons 25 Tia ; they all work at it together 
for d days; A then leaves, and B and O go on together for 5 
days and then B leaves ; in how many days will О complete the 
Work ? \ [C. 0.'41] 

А and B do то of the work in 1 day, Нан do zs of the 
Work in 1 day and А and 0 do gy of the work in күш deo 

^. Э(А-В-О) do (о-в) or iso of Mock in 1сдау. 

A+B+C do (0+ 2) or ggg of the pa 1 ea 
52 $k he work in 4 days, en leaves ; 
and thes Bure ox pt of tho work in 5 days. 

С. СЕ or $9 of the work is done and O has to do the 
remaining (1— 22) or 78 of the work. | 

С does (ss — 20) or 355 of the work in 1 day. | 

[ 1 day's work of С is found by subtracting 1 day's work of А 
and B from 1 day's work of А, B and 0 |. 

7 б does 22 of the work in (322-359) or 76 days. 
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19. If 19 men and 10° boys can do 2 of a piece of work 4 
3days and if 4 men and 5 boys can do зу of the same piece Y 
work in 7 days, find the time in which 7 men can do the who 


'49] 
work, (0.9.4 


12 men and 10 boys do (3-3) or Zr of the work in 1 mete, 
Again, 4 men and 5 boys do (37-7) or тіз of the work in 
day. t 
>. (by doubling it) 8 men and 10 boys do (тїз х 9) or тіт 0 
the work in 1 day...... (2) 
Now, Subtracting (2) from (1) we geb, 
4 men do in 1 day (Zr —- тёз) or 4452 or 1s% of the work 
1 man does in 1 day турка or as of the work 
* 7 men doin 1 day gsx or 4 of the work, 
7 men do the whole work in 9 days. 
*20. Forty men finish a piece of work in 40 days ; if 5 ar 
leave the work after every tenth day, in what time will the jaan 
work be completed ? [D. В. '40 addl., A.U. 1892 


40 men finish the Work in 40 days, 
*". 40 men do Zo of the work in 1 day, 
-. 1man does (25-40) or Tvoo of the work іп 1 дау. 
40 men do (ух 10) оғ of the work in the first 10 days. she 
Then 35 men work for 10 days. '' 1 man does тоўо of 
Work in 1 day, 
7 85 men do тоо X35 x 10 or ут of the work in 10 days: 
“+ (sS) or 35 of the work is finished in 20 days. 
Then 30 men do 1965 X80 x 10 or $ of the work in 10 days. 
(81-15) or 34 of the work is done in 30 days. Б 
Again, 25 men до твбо X 25 X10 or ұу of the work in 10 day 
Го (Ro 8% of the work is done in 40 days. 
Again, 20 men do тсз x 20x 10 or 4 of the work in 10 days: 
" Go 1$ of the work is done in 50 days. tho 
Now we have to find the time 15 men will take to do 
remaining (1 — 14) or Yes of the work, 
15 men. do Teva x 15 or тір of the work in 1 day. 
they do 44 of the work in (5+ 585) days or 68 days. 
^. the whole Work is done in (50-68) or 562 days. 
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91. А 
“I. А, Ban 
do it in Т = С ате set to do a piece of work. A alone са 
together for one s В in 10 days and О in 12 days. They sd 
continues to work ay and then A and O leave; B, however 
дең hüd аба ы. after 3% days О comes and brings D M 
ays more, In MÀ three (nish the remainder of the work in 2 
Я time would D alone have done the work ? 
does x4 C. U 
5 3%, В го and О хз of the work in 1 R йы. 
.-А,Вапас (с 1 
қ а (3.14.1) or 2520238 оғ 19 
the work in 1 day 95 ' 10 | 300 ог 300 of 
Then A 2 
3i TAA and C leave and B does To X 34 or тс 0 
Now 70 
a AM or #8 of the work is done, 
Watkin a and D finish the remaining (1-49) ог $$ of the 
сіп 2 days. 
B " 
Mes С and D do (28-9) or Yrs of the work in 1 дау. 
* on and О do (#5112) or 43 of the work in 1 day. 
does (59; - 33) or тӛс of the жоғ 


{ the work in 


k in 1 day. 


D ean do the whole work in (14-65) OF 100 days. 
22, қ 
А сап do in one day three times the work done by B 
9 days. In 


2 of & work in 
ch separately ? 
work in 9 даув. 
rk in 1 дау. 
one by В, 
equal to th 


іп 
en day. They together finish 
any days will it be done by ea 
А and В together do # of the 
they do (2—9) or di of the wo 
Р А сап do three times the work d 
`+ the work of А and B together is 
4B do q% of the work in 1 дау, 
B does (2-4) or 55 of the work in 1 day. 
В сап do the whole work in 90 days, 
А can do the whole work in (90-3) or 30 days. 
ern in 
together fill it ? 
fll (55-28) or 4 of the cistern 


10. U. 461 


ө work of 4B. 


tiv 23. Two taps can fill & cist 10 and 15 hours respec- 
z In wnat time can they 
i he two taps together 021 
n 1 hour, 
“. they can fill 


the whole cistern in (12-3) hrs. ог 6 hours. 
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24. А Supply-pipe fills a cistern in 12 hours and a waste-pipe 
can empty it in 18 hours. In what time will the cistern be 
filled, if both the pipes be opened ? 


Tho first pipe fills Ys of the cistern and the second pipe 
empties ү; of it in І hour. 


if both the pipes be opened, (1 ү) or зт of the cistern. 
is filled in 1 hour. 


it will take (12-95) or 36 hours to fill the whole cistern. 
25. Two taps can separately fill a cistern, when the waste- 
pipe is closed, in 19 and 16 minutes respectively, and when the 
waste-pipe is opened they can together fill it in 15 minutes. How 
long doe: it take the waste-pipe to empty the cistern when the 
taps are not running, (0. U. 1938, "511 


The two taps together can fill (4-5) or 3% of the cistern 
in 1 minute, 


н is 
But when the two taps and the pipe are opened, the cistern 
filled in 15 minutes, 
Ts of the cistern is filled in 1 minute, m 
the waste-pipe empties (75, — 15) or “376° or djs of t 
cistern in 1 minute, 


1 
"6 dt will empty the whole cistern in (14-04%) or 194$ 
minutes, 


inutes 
26. Two Pipes can fill a cistern in 20 and 30 мыс 
"spectively, Both the Pipes. being opened, find when ihg 10 
Pipe must be turned off so that the cistern may be filled in 


minutes more, (0. U. 1926) 
: 3 in 
The first pipe having been turned off, the cistern is filled 3 
10 minutes moro, 
~ in 


these 10 minutes the second pipe fills уу х10 or $ of 
the cistern, Е 

the two pipes have already filled (1 - $) or # of the cistern. 
They together fill (5--- or ту of the cistern in 1 minute. 

they fil З of the cistern in (835) or 8 minutes. 

the first Ре must be turned off after 8 minutes. 
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30 шй we be filled by two pipes А and B in 20 and 
when the Da n Both the pipes are opened together, 
je ш 18 empty, but after some time Ais stopped and 
is filled in 18 minutes in all. When was A stopped ? 
D 
2 В remains open for 18 minutes. ERR 
* E (sox 18) or $ of the cistern in 18 minutes. 
lls the remaining (1 — $) or $ of the cistern. 

3 A fills 3% of the cistern in 1 minute. 

r A fills 2 of it in (2-25) or 8 minutes. 

à; А was stopped after 8 minutes. 
8 о = is has three pipes, the first two can fill it in 
Bion E 3 hours 45 minutes respectively, ‘while the third can 
Бос е Бош. If these pipes be opened in order af 1, 2 and 

: when will the cistern be empty ? [P. U. '29] 
3 hr, 45 min, — 3 hrs. 
irent ‘iret pipe fills 2 of the cistern in 1 hour and thi 
9 E of it in 1 hour. The first pipe fills $ of the cistern in 
rs from 1 to 8 o'clock. 
Tho second pipe fills x4 of it in 1 hour fro 


d the second 


m 2 to 8 o'clock. 


"o (8+) or 14 of the cistern in filled at 3 o'clock. The third 
tern in 1 hour. 


ES is'opened at 3 o'clock and it can empty the cis 
oo the three pipes work together (l-3- xs) or E of she 
: is emptied in 1 hour. 44 of the cistern 18 emptied 
in (1$--8) of £ hours or 2 hrs. 20 mins. Я 
`/. the cistern will be emptied at 2 
29. А cistern has two pipes. The first pipe can fill it in 


40 minutes and the second can empty it in 1 hour. If the pipes 
inutes, in what time will 


b 

кы opened опе at а time in alternate m 

he cistern be filled ? [P. U. 1931] 

ü The first pipe fills zi; of the cister 
9 next minute the first pipe bein 


Opened and it empties то of the cistern. 
in every two successive minutes (zp- то) or тіс of the 


cistern is filled. This process will continue until there remains 
& portion of the cistern that can be filled by the first pipe alone 


0 minutes past 5. 


n in the first minute. In 
g stopped the second pipe is 


140 CORE MATHEMATICS IN ENGLISH 

within 1 minute, there being no necessity of opening the second 
Pipe after that, we have to find the time whon (1- zo) 
or 28 of the cistern is filled up as before, 


5 of the cistern is filled in 2 minutes 


1 (whole) ,, nm 2x120 mins. 
39 


5 20 » n 0 ЖЕ 120 x39 mins 


or 234 minutes. Р 
The first pipe fills the remaining z55 of the cistern in 1 min. 
The cistern will be filled in 235 mins. or 3 hrs. 55 mins. 
30. A monkey in climbing up a greased pole 33 feot high 
in alternate minutes. How 
long will it take him to go to the top ? [O. U. 1939 Sup. J 

The monkey ascends 7 feet in 1 шіп, and slips down 4 feot in 
". he ascends (7-4) or 3 feet in all in every 
2 minutes, Thug ascending and descending in alternate minutes 
the monkey will reach a certain height whence the top of the 
Pole is 7 feet or less than 7 feet, He will ascend this remaining 
Portion wholly within the next minute at the rate of 7 feet per 
minute without slipping down, 

Now, 33 ft, — 7 ft. =26 ft. and 96 is not divisible by 8... We 
have to find out the next higher number which is divisible by 3. 
Evidently it ig 27. He will take 9 X9 or 18 minutes to ascend 
27 feet in Climbing and slipping 9 times, 

He will take 7 minutes to ascend the remaining (38- 27) 
or 6 feet at the rate of 7 feet per minute. 

"+ the monkey will-take (18-7) or 18% minutes to reach 
the top of the pole, 

4 B A boy and a girl begin to fill a cistern, The boy к 

"o-litres of Water every 3 minutes, and the girl 3 kilo-litr 


very 4 minutes, If the cistern holds 84 kilo-litres of water, 10 
What time will it be filled ? 
The T, С. * of 3 mins, and 4 mins.—19 mins. irl 
m 19 minutes fhe boy brings water 4 times and the git 
3 times, Thus the boy brings 4x4 or 16 kl. of water and the 
gil 3x3 or 9 kl. of water in 12 mins, 
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[ив (164-9) or 25 kl. of water is poured in every 12 mins. 
es іп 12 mins.x3 or 36 mins., 25 kl. ХЗ or 75 kl. of water 
Will be poured. Now there romain 9 kl. of water to be poured. 
BET 48 minutes the boy brings 4 kl. of water at the end of the 
De ө and the girl 3 kl. of water at the end of the fourth 
jm Ж Thus (75--4--8) or 82 kl. of water are filled. Then the 
T rings 4 kl. of water at the end of the 6th minute and pours 
ШУ 2 kl, of water to fill the whole cistern. : 
Thus it will take (36--6) оғ 42 minutes to fill the cistern. 


h 82. . À snail on the average creeps 1 ft. 74 inches during 12 
Ours in the night and slips down 11 inches during 19 hours in 


he day H А P Н 
" owm h ll he be in getting at the top of & 
Pole 93 ft, high ? куы (0.7. 1943] 


“Тһе snail creeps 1 ft. 74 ins. during 19 hrs. in the night and 
Slips down 11 ins, during 12 hrs. in the day. 
". idt ascends (193 — 11) or 83 inches in 24 hrs. 
93 {t.=93 x12 ins.=1116 ins., 
1116 ins. — 19} шз.=1096$ ins. 
1096%--8%--199. Thus the snail takes 12 
to ascond 10963 inches by creeping and slipping 129 times. 
Tt will take 19 hrs. to ascend the remaining 13$ ins. 
2. The snail will take (3096+12) or 3108 hrs. to get at the 


top of the pole. | 
88. It 40 men, 60 women or 80 children can do a piece of 
| 10 men, 10 women and 10 


Work in 6 months, in what time will 
child [B. U.] 
ren do half the work ? 


9x 24 hrs. or 8096 hrs. 


40 men can do the work in 6 months, 
1 man 2. in 6x40... 
j i 6x40 or 24... 
бо: 210-222 м2 ТТІ dnd тү) " 


ork in 850 or 36 months, 


Similarly, 10 women can do the w 
6х80 or 48 months. 


апа 10 boys 
nd 10 boys can do (J+ ss ds) or 


ET 10 men, 10 women & 
V of the work in 1 month. —" 
7. they do the whole work in А months. 
“ ad do half of the work in (A x 8) or Бұр months. 
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omen ean do 3X3 or 8 of the work in 
1 дау [ multiplying by 3 ]...(1) 


бап construct a road in 94 days, 
5 men and 14 Women can do if in 14 days ; 7 men and 10 women 


Worked on it for 3 days and then they left the work, Find in 
how many days 8 men and 6 women wil] finish it. [D.B. '34] 
3 men and 8 women do st of the work in 1 day...(1) 


с 15 ... ... 40 аж 424. “х5 Or ті - «= s ...(8) 

е она чаты СКО the work ae € . (3) 
кй 25 5240 A cn цы. 2. "—— 
Subtracting (2) and (4) we hive 


Tz) or tvs of the work in 1 day, 
1 woman can do тет or sue of the work in 1 day. 

‚ 9 men do (s; - 385) ох tes of the work in 1 day: 
98 Of the work in 1 day, 2.1 man=2 women: 


men=(14-+ 19) women = 94 women. and 
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Adding (1) and (2) we have, 
T boys, 7 j 
P women and 7 men do ($-- 4) or тт of the work in1 
1 boy, 1 a+ 
T y, 1 woman and 1 man do (1---7) ог үу of the work 
they can do the whole work іп (1+ тт) or 12 days. 
& ы A can do a piece of work in 12 days and В in 8 days. 
| egins the work and after working for an exact number of days 
E the work and B then finishes it. If the work lasts 9 days 
nd how many days each of them worked. 


[First Method] 
It A works for all the 9 days, zz x9 or £ of the work is done 


and + of it is left undone. 
It is evident that what B does during his period of work 


is more than what A does during his period of work by 2 of the 


Whole work, 


В does (+- x) or zz of the w 


2. B does + of the work more than А in (14 zx 


ork more than А in 1 day. 
) days or 6 


days. 

JB works for 6 days and A for 3 days. 
[Alternative Method] 

Suppose A works for 2 days. 


A does of the work іп 2 days and В does 2—2 of the work in 


E 


Then B works for (9- z) days. 


(9-2) days. .. Arte (the whole work) 


or, 924-97 — 392—924, 
A works for 3 days and 


7-9. 
B for 6 days. 


Exercise 12 


1. Aand B can togebher do а piece of work in 12 days, B and 
© together in 15 days, and Сапа A together in 90 days. Find in 
how many days A can do the work himself ? [C.U. 1939] 

9. A, Band С can do а piece of work in 10, 12 and 15 days 
respectively. In how many days will they together do it, and 


how much of the work will be done by each ? [P.U. 1929] 
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3. А and B complete a piece of work in 8 days, B and О do 
the same in 12 days, and A, B and C finish it in 6 days. In how 
many days will A and О complete the work ? [A. U. 1889] 


4. Two men undertake to do a piece of work for Rs. 30. 
One can do it in 10 days and the otner in 19 days. With the 


help of a boy they finish it in 4 days. How should the money 
be divided ? 


5. A can do a piece of work in 6 days and B in 8 days, each 


Working 7 hours a day; In what time will they finish it мес 
Working 8 hours a day ? (0. U. 1930 


6. A and B together can do а piece of work in 25 days. If 


B works alone for the last 10 days, it is completed in 30 days. In 
how many days A alone can do it ? 


2 days more ; in how many days 
[A.U. 1903] 


8. A can do a Piece of work is 80 hours, В in 60 hours 


They begin together, but B leaves 10 hours 


and A 15 hours before the work is finished, How long does the 


Work last 2 


9. A cistern can be fille 
be emptied by another ta 
turned on together 
it be filled ? 


d by абар in5 hours, while it oan 
Р in 6 hours, If both the taps B 
when the cistern ig empty, in what time W1 
[C. ТІ 19981 
10. А cistern hag 8 supply-pipe which can fill it in 3 hours 
and also a waste-pipe which can empty it in 4 hours, If both the 


: Я e 
pipes are opened when the cistern ig empty, in what time will a 
cistern be filled ? [0.U. 193 


: n 
ll. A cistern has 3 pipes, The first and the NATI. 
fill it in 10 ава 12 minutes respectively while the third i8 


к à d 
waste-pipe. When all the pipes are open the cistern is w 
in 15 minutes, In what time can the third pipe empty the who 
cistern ? 


[Civil Service. 


- 
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19. А cistern has 3 pipes A, B and C ; A and B can fill it 
in3 and 4 hours respectively, and О can empty it in 1 hour ; if 
the pipes be opened in order at 3, 4 and 5 P. M., when will the 
cistern be empty ? t 

13. A alone takes as much time as В and О together take to- 
do a piece of work. If A and B together take 10 days and C. 
alone 50 days to do it, how long will B alone take to do it ? 

ІМ. E. 43] 

14. Three boys begin to fill a cistern ; one of them brings а 
Pint every 5 minutes, another.a quart every 6 mins., and the third 
а gallon every 8 minutes. If the cistern holds 50$ gallons, іп 
What time will it bo filled ? (0. U. 1941] 

(Hints: 9 pints=1 quart, 8 pints=1 gallon ) 

15. A cistern, which is filled іп 10 hours, takes P qu 
to be filled owing to a leak at the bottom. In what time will the 
leak empty the whole cistern ? 

16. A man and а boy can do in 15 days a piece of work phis 
Would be done in 2 days by 7, men and 9 boys. How long "Ed 
it take one man or one boy to do it ? t [P. Yi 

17. А can do ns much work in one day as В can do in 2 pe 
Or as © can do in 3 days or as D can do in 4 days. AES : 
finish а piece of work in 8 days. How many days “е U. 48]. 
to do it singly ? қ ў 

18. 3 dis and 2 boys can do 8 piece of xe in aia 
and 2 men and 3 boys сап do the same In 18 days, p e ce 
Will а man and a boy jointly do the work ? Бай 

19. A and B have to do a piece of work in 16 m - р 
can do it in 30 days and B in 45 days. They ES oge m or 
10 days and then with the! belpiof Ofinish'it in i they 
are paid Rs. 99.50 P. for the whole work, what are their 


respective shares ? 


Eng. Coro Arith.—10 


TIME AND DISTANCE 


( Race and games of skill ) 


М. В. (1) ІП two persons run in opposite directions at the 
rates of 5 and 3 miles per hour respectively from the samo place, 
‘then the distance between them in 1 hour=(5+38) or 8 miles. 


АҒА runs at the rate of 6 Km. and B at the rate of 4 Km, per. hz 
towards each other, then they will meet when they together will 
*cover the distance of 50 kilometres, 2, A and В meet each other 
after (50-10) or 5 hours, 

(4) Aruns 10 Km, and B 6 Km. per hour, If A is 24 Кш. 
‘behind B, how long will A take to overtake B? Here, the 
‘distance between A and B is 94 Km. When this distance betwee? 
"them vanishes, A .will overtake B. А runs (10-6) or 4 Км. 
more than B in every hour, i.e., the distance between them 
decreases by 4 Km. Per hour, .. А win overtake B after 
(94--4) or 6 hours. 

(5) The time that a train 


. h. 
ithe same as it takes to travel a distance equal to its own length 
"The time that & train takes to 


fa 
rule holds good in the case 0 
brain crossing a bridge or another train, í +41 Бе 
(ou (8) When a шап rows down a river, the rate at es 
advances —( rate of his own pull )+( rate of the current ). Mii 
8 man rows up a river, the rate аб which he. advance 
„(таво of his own pull )— ( rate of the current). ' 
‘Examples’ [13] 


1. Thà distance between Howrah dnd’ Burdwan i8 d А 
kilometres, A travels from Howrah to Burdwan at 12% kilometr r 
per hour and B from Burdwan to Howrah at 74 kilometres ре! 

, ere will they meet 2 - he 
Here A and B arg travelling in opposite directions. -* in 
distance between them ig reduced by (1934-78) or 20 Km. 


( 
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lhour. .. the whole distance of 60 Km. is reduced in (60--20) 
or 3 hrs. ,. they will meet after 3 hrs. 

Now, A travels (19% Km.x3) or 37$ Km. in 3 hrs, .. А and 
В meet each other at a distance of 375 Km. from Howrah, 

2. A man runs after a thief 15 minutes after the latter's 

Scape, They run at the rates of 8 and 6 Km. per hour 
respectively. When and where will the thief be overtaken ? 
s The thief has started 15 mins. or ¢ hr. before the man, and 
is therefore 6 Km. x or 1} Km. away when the man starts. So 
the man has to gain 13 Km. over the thief at the rate of (8 — 6) 
от 2 Km. per hour. This he does in (13--9) or $ hr. or 45 mins. 
“. the man overtakes the thief in 45 mins. after he starts and 
аба distance of (8 Km.x 2) or 6 Km. 

3. А man rides at tho rate of 352 yards per minute and stops 
6 minutes to change horses at the end of every sixth mile ; how 
long will he take to go a distance of 108 miles ? [0. U. 1925] 


The man rides 359 yards or 176 mile or i mile in 1 min. 


2. he will take (108-3) or 540 mins. to go 108 miles. 

Again, he changes horses at the end of every sixth mile. 108 
miles+6 miles=18. . he has to change horses (18-1) or 17 
times and takes (17x6) or 102 mins. to do it. His stoppage 
at the last time (i.¢., 18th stoppage) when he reaches the destina- 
tion is not to be taken into account. 

2. the man takes (540-102 
42 mins, to go 108 miles. 

4, A greyhound pursues 8 


) or 642 mins. or 10 hrs. 


hare and takes 4 leaps for every 


5 leaps of the hare, but 3 leaps of the hound are equal to 4 of the 
hare ; compare the speeds of the hound and the hare. [O.U. 1935] 

The greyhound takes 4 Jeaps for every 5 leaps of the hare and 
3 leaps of the hound are equal to 4 ofthe hare. .. 1 leap of the 
hound=¢ leaps of the hare. .. 4 leaps of the hound=4x4 
or 3} leaps of the hare. +. it is seen that when the hound goes 


a distance equal to 3 leaps of the hare, the hare goes a distance 


equal to 5 leaps of its own. 
-. the ratio of the speeds 
V 46—16: 15. 


5 
1 


of the hound and the hare=3¢: 5 


Ге) 
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5. А hare pursued by a greyhound was 60 of her own leaps 
before him ; while the hare takes 5 leaps, the greyhound takes 
4 leaps ; in one leap the hare goes 2 metres and the greyhound 
3 metres. In how many leaps will the greyhound overtake the 
hare ? 

While the hound goes 4 ХЗ or 12 metres in 4 leaps, the hare 
goes 5x2 or 10 metres in 5 leaps. 

-. the hound goes 2 metres more than the hare in his 4 leaps. 

60 leaps of the hare=60 2 m, or 120 m. 

^. the hound was 120 metres behind the hare ż.e.the distance 
between them was 190 metres. 

The hound gains 2 m, over the hare in his 4 leaps, 

“ж ШАШ а рө, 4X120 or 240 leaps. 

/. the hound overtakes the hare in his 940 leaps. 

6. А man has to reach a certain place аба certain time. If 
he walks 4 kilometres an hour he is 10 minutes too late and if 
5 kilometres an hour he is 5 minutes too early. Find the distance 
he has to walk, 

If the man walks 4 Km. an hour, ho takes 2 hr, or 15 mins. 60 
Eo 1 Km. Again, if he walks 5 Km. an hour, he takes $ br. 
or 12 mins. to gol Km, 

The difference of the times taken to go 1 Km. at the two 
rates ıs (15-19) or 3 mins, But here the total difference of the 
two times is (10+5) or 15 mins. (*,' in tho first case ho is 10 
mins. late, but in the second case he makes up these 10 mins- 
and is 5 mins. too early), 

The difference of time is 3m 


ins. for a distance of 1 Km. 
n T » 16 mins. , , 2x15 or 5 Km. 
the required distance=5 Km. 


А а 
7. Two trains start at the same time from London ап 
Edinb 


The second train rung (50-30) or 20 kilometres more than 


16 runs 100 Km. more in (1003-40) 
ог 5 hours. ,', the two trains meet each other in 5 hours & 
they starb. 
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Thay together run (304-50) or 80 Km. in 1 hour. 
Г. they run 80 Km. x5 or 400 Km. in 5 hours. 
the distance between the two places=400 kilometres. 


"es А train starts from Howrah at 8 A. M. and reaches 
"m wan at 19 A. M., another train leaves Burdwan at 9 A. M. 
reaches Howrah at 12 A. M. When do they meet ? 


T Д 
io " Bast train runs the whole distance in 4 hrs, г. it runs 
dist Бе, distance in 1 hr. The second train runs the whole 
ance іп 3 hours, .. it runs $ of the distance іп 1 hr. 


Masa first train starts 1 hr. beforehand and has gone £ of the 
ance in that one hour. at 9 A. M. the distance between 


th mes 
е two trains is (1-2) or $ of the whole distanco. 


They together cover (4+4) or тт of the distance in 1 hr. 
/. the time required to cover 5 of the distance is (+25) hrs. 


1 Td 13 hrs. ог 1 br. 177 mins. ^. the two trains meet 
т. 17} mins. after 9 А. M. ù €^ at 172 minutes past 10 A. M. 
at the rate of 35 Km. 


9. A train 88 metres long is running 
e to pass & telegraph 


200 metres an hour, How long will it tak 
Post ? 
Tho train has to run its own length to pass 8 post. 
T Here wo have to find the time the train takes to run 88 metres. 
he train runs 35 Km. 200 m. or 95200 m. in 1 hr. or 60 x 60 secs., 
$ ‚ 60x60 
it runs 1 metre Ш 35900 


қ . 60х60х88 
it runs 88 m. in — 95900 | secs. 


seconds, 


or 9 seconds. 


the reqd. time=9 seconds. 

10. Two trains 110 yds. and 88 yds. long are running at the 
rates of 20 miles an hour and 25 miles an hour respectively. 
How long will they take to 01088 each other (а) when they are 
running in the same direction, (b) when they are running in 
the opposite directions ? (0. U. 1947] 

(a) The total length of the two trains=(110-+88) or 198 
yards, When they run іп, һе same direction, they pass each 


150 CORE MATHEMATIOS IN ENGLISH 


other in the time in which 198 yards arg passed over at the 
relative speed of (25 — 20) or 5 miles an hour, 


2. the reqd, NM TIL hr, =198 x 60x 60 Seconds 


Ог 45 miles per hour, the required time= 198 hr. 


45x1760 ^ 
=198х 60x 60 dar 
= а5х1760 Seconds —9 Seconds, (Апв.) 


[P. U. 1995] 
Platform in 90 Seconds, it goes in 
distance equal to the sum of its own length and the 
Platform, ғ 


or 60х60 seconds 6 


he train runs 36 х 1760 yds., 
in 1 second it runs 5951760 dg, 


20 Seconds а 
length of the 
Ini hr, 


in 20 seconds it Tung 86547 0x20 yds. or 352 yards. 


train and the platform =352 yds. 
the length of the train 200 yds.=152 yards. 
i metres long in 20 seconds and 
metres long in 13 Seconds, Find the length 


m. in 20 seconds, ...(1) 
T > Pansa ЗЕ Об: in 13 seconds...(2) 

Subtracting (2) from (1) we have, the train Passes 77 metres 
п 7 seconds, 62 


бош (1) we get the train--177 ш.— 920 m. 
he train = 290 m 


07177 m.—43 metres. 


» 11m. ing second, 


; Q0 mx 60x60 Ог 39600 m. in 1 hour. 
the speed of the train= 39-6 Kilometres per hour | 
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18. A train 110 
yds. long overtook a 
` per: i 
the line at the rate of 3 miles an hour, and MAE EM 
after wards it overtook another person ee 
passed 


in 9 seconds ; 
him in 92 seconds, At what rate was the second person walk: 
A alking ? 
[W.B.S.F. '59] 


The fi 3x9 AAA 
rat man walks 60x 60 or —— miles in 9 seconds. 


The length of the train = 110 yards— e mile. 
own length+the distance ds 


The train runs in 9 seconds its 
+485 mile) or 155 mile. 


man walks in 9 seconds i.e, (zs mile 
{ЛО PO 
the train runs in 92 seconds sie 8 mile or gg mile. 


the second person walks in 92 seconds & distance 


= (15 mile- the length of the віш) = ув miie- 75 mile 
= бу mile, 
the second person walks ўс Х as X60 x60 ш. or 4 miles 
per hour. : 


14. A boat rows 1 kilometre in 6 minutes down the river 
Find the speed of the 


and 6 kilometres in 1 hour up the river. 
current per hour. 
[With the current, a boat goes its own speed+the speed of the 
current in 1 hr.; against the curr s own speed - the 
L 
Speed of the current.] 
The boat goes 1 kilometre in 6 


i.e., 10 Km. in 60 mins. or 1 hou 


-. the speed of the boat+the speed of the current 
=10 Km. per hour...(1) 


p the river, 


ent it goes it 


minutes 
r down the river. 


Again, the boat advances 6 Km. inl hour u 
the speed of the boat- the speed of the current 
=6 Km. inl hour...(2) 


Now subtracting (2) from (1) we get 


2x the speed of the current -4 Km. 
the current flows 85 the rate of 2 Km. per hour. 
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15. А man can row 9 miles in 1 hour in still water, but takes 
thrice as much time in going against the current, Find the 
velocity of the current per hour. [C. SJ] 
<. The boat goes 9 miles in 1 hour in still wator and 9 miles in 
3 hours against the current. у. it goes 3 miles in 1 hr. against 
the current, í E 

"the Speed of the boat- the speed of tho current—3 miles 
per hour. But the speed of the boat is 9 miies per hr, 
the reqd. speed of the current=(9- 3) or 6 miles per hour. 

“16. Guns are fired at intervals or 5 minutes at a certaln 
place towards which в train ig Approaching. А man im tho train 
hears two Successive reports at intervals of 4 minutes 49 secs. ; 
if sound travels 1156 feet per second, find the speed of the train 


Per hour, 
A с В . 


Suppose, the gung are fired at the place marked А and the man 
hears the first апа se 


marked B аһа О Tespectively, If tho man remained at B, he 
would have heard the s 


he hears two Successi 


the train takes 4 mins. 49 seconds and the sound 11 8608. 
to go the distance BOs ees BC=1156 ft. 11, . 


`. in 4 mins, 49 8008. or 289 secs., the train goes 1156 x 11 ft. 


in1 hour the train goeg Ару гүр о. miles or 30 miles. 


Complete round, When will they moot 
same direction, (2) į walk in 
Opposite directions ? . "ан asd 


n goes у, and 1 ircular 
тиф іші zit 5 the second man ту of the cir 
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lcs nt -— жак їп йа same direction, the distance 
с анайы е із) or so of the complete circuit in 1 min. 
on tiie: atten er when the distance between them is the 
Gedo BD E en they are together again af the end of 
d. ar mins. or 1 hr. 
Себа ite she bee men wal 
nios (xls - 3) or % of the circuit in 1 min. 
dà A КГ together again in (12-33) or 1$ or біз mins. 
, and О start together from the same place to walk 


round А 

ы © nubes path 5 miles round. А walks at the rate of 93 

‚ B 3 miles and О 2 miles per hour. When will they next 
ІМ. V. 1927] 


k in opposite directions, the distance 


me! as 
у et together at the starting place L 2 
d C (5 = ) or 


В (5—-3) or $ hrs. an 
they come back to the 


rs. respectively. 


Мы ver tue 
m to go a distance of 5 miles. 
Th ing place at intervals of 2 hrs., $ 

в L.C.M. of 9 hrs., $ hrs. and 5 hrs. 
. A, B and O will next meet toge 
in 10 hours. v - 

19. A, B and С start fro 


hrs. and $ h 
=10 hrs. 
ther at the starting place 


m the same place оға circular path 


60 ; 
th Km. round. A and B walk in the same direction and O in 
® opposite direction at the rate of 2, 5 and 3 Km, per hour 


respectively, When will they next meet together ? 
B gains (5 — 2) or 3 Km. over A in 1 hour. 
/. he gains 60 Km. or 8 complete circuit in 
-. А and B meet together at the end of every 9 
Again, as A and О 60 in opposite directions (i. 8 


‘each other), 


Е . The distance betwe 
inlhour =“. 60Km. ів reduced in 


А and C meet in every 12 hrs. 
d 12 hours=60 hrs. 


52 or 20 hrs. 
0 hrs. 
approach 


em them is reduced by (24-3) or 5 Km. 
$9 or 12 hrs. 


The L.C.M. of 20 hrs. an 


A, B and O will noxt meet after 60 hours. 
4 yds. in circumference. Two men 


ЗЫ 20. А circular track is 984 yds. ш | 
i rt to run round in opposite directions from the same point ; 
ong runs at the rate and the other at 10$ miles an 
S Find when and where t meet (i) for the first time, 
ii) for the second time. (0. U. 1934] 
er from opposite directions ; 


The two men approach each oth 
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the distance between them is reduced by ee 
20$ miles per hour. .. they together past; over the whole tr: 
in (3% 5+ 202) hrs. or 21755509 mins, or 1x4 mins. 

they meet for the first time 


after 1yr mins, and for the 
H 8 
second time after l4 mins. X 9 or 93x 


mins, 
Again, the first man goes 10x 1760 yards in 60 minutes. 


he goes *2% 78048 or 480 yds, 


in 1y mins. and 
480 yds. x 2 or 960 yards i 


п Әт mins, 
(1) they will meet for 


the first time after 117. mins., 
when the first man hag run 480 


yds. and (ji) they will meet for 
me after 33% mins, when the first man has run 960 
yards. 


#21, In the game of 


skill A can give B and B can give О 10 
> points out of a g&me of 50 


Points. How muny Should A give O ? 


(0. U. 1879] 
À makes 50 points While В makes 10 points, 
Again B makes 50 Points while О 


makes 40 | 
Boe lpont „ a makes 49 
B . 40 points » О makes $8 x40 points 
or 32 points 
А can give Q (50 - 


yds. and Q by 50 yards, 

and B beats О by 9 е. How long does eack 
take to run the race ? 

While A runs 1760 

and while A runs 1760 

^ while B runs 1730 


Yards, B rung (1760 - 
yards, О runs (1760 — 


yards, О rung 1710 уа 
While B rung 1760 Yards, 


30) or 1730 yards; ^ 
50) or 1710 yas. 
rds. 


1710 х 1760 
О runs м 
or 1789128 yards | 
in a mile race В beats С by (1760 1739 


178) or 2017% yards. | 
from the given condition, О r 


| 
Uns 205% yards in 2 seconds. 
-. C runs 1 yard in та зесопа, 


1 mile in fujiiteo Ог 173 seconds. 
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I : 

= а mile race B beats О by 2 seconds, 

м = runs 1 mile in (173 — 2) or 171 seconds. 
gain B runs 1760 yards in 171 seconds, 


B runs 1730 yards in 171x1780 or 168 2.55 seconds. 


But while B runs 1730 yards, A runs 1760 yards. 
Á A runs 1 mile in 16815 s seconds. 
-. A takes 16825; secs, B 171 secs. 
and О 173 secs. to run 1 mile. 


5 kilometres an hour are sent out 
at the rate of 


t him ? 
[Ct. P. U. '26] 


еқ Messengers travelling 1 
10 d 10 minutes to meet а person approaching 
m. an hour ; at what intervals will they mee 
Messengers are sent out every 10 minutes. 

A messenger travels 15 Km. in 60 minutes, 


he travels 1519ка, ог 5 Km. in 10 minutes. 


5 Km. behind the first messenger. 
o first messenger, the distance 


b 
Lets the man and the second messenger is 5 Km. The man 
m the second messenger #re approaching each other from 
рровібе directions. They together cover (15--10) or 25 Km. 
Per hour, Therefore $ Km. are covered in (5-95) brs. or Yo hr. 
or 6 minutes. 
-. the messengers mee 
24, If train maintains 80 average speed 0 


hour, it arrives 46 its destination punotually ; if, however, the 
t arrives 15 minutes late. Find 


be speed is 40 Km. an hour, i 
he length of the journey. es Hd 
1 If the train runs 42 Km. per hour, it takes gs hr. to run 1 Km. 
Е it runs 40 Km. per hour, it takes Zo hbr. to run] Km. г. in 
running 1 Km. it takes (ds - 23) or віс hr. more ab the latter rate 
than atthe former. .. the train is gio hr. late in 1 Km. 
it is 15 mins. or Ё Вт. late in (3515) Km. or 210 Km. 


ired length = 910 kilometres. 


the second messenger is 
When the man meets th 


t the man at intervals of 6 minutes. 


{ 49 kilometres ап 


The requ 
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25. A railway train having travelled at $ of its proper speed 
reaches its journey's end 2% hours behind time, 


In what time 
would the journey have been done ? 


[P. U. 1883] 
Suppose, the train takes z hours to make the journey. 
if it travels at 2 of itg 
($2-z)-921, о, 
the reqd, time=18 


Proper speed, it takes z x § hrs. 
ішер 2, w= Sy Вла 
hrs.—3 hrs. 45 mins. 
"26. Guns are fired at inter 
` towards which a train is в 
hour ; if sound travels 11 
man in the train hear tw 


vals of 10 minutes in a town 
Pproaching at the rate of 30 miles an 
56 ft. per sec., at what interval will a 
О successive reports ? 

A B с 
Suppose the guns are 


fired at the place A and the man hears 
the first report at C and 


the second report at B, 

Also suppose the man hea; 
minutes, Г. the man goes the 
travels the distance BO in (10 


18 two reports at an interval of = 

distance ОВ in z minutes and sound 

— £) minutes, (vide Exp. 16) 

2Х80 (10-2) Х60х1156 

60 — 3 x 1760 

10-2) minutes are reduced to seconds and 1156 ft, 
^ 2= 280—939 


K 


to yards.] 


27. А man shooting at a target, distant 561 yds., hears the 
bullet strike the target 32 


2 secs. after he fires, A spectator on 
the other side of the target and at в distance of 187 yds. from 
it, hears the shot strike 6 


he target i вес, after he heard the 
report. Find the velocity of the bullet and sound. 


A 561 yds, B 187 yds, с 

Suppose, А is the place of в 

of the target and the spectator 
the man at A hears 6 

after he fires, 2. the time о 
the time of the sound coming 


hooting, B and С are the positions 
respectively, 


he bullet strike the target 33 secs. 


2 


f the bullet going the distance АВ-- 
the distance BA=383 secs...(1) 
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Again, the spectator at C has first heard the report and $ sec. 
thereafter he hears the shot strike the target. 

(the time of the bullet going the distance AB+the time 
of the sound going the distance BO) - the time of the sound going 
the distance AC=} sec...(2) 

Now, from (2) we have, 
distance AB-++the time of th 
time of the sound going the distance AB-the t 
going the distance BO = $ sec. 


the time of the bulle& going the 
e souud going the distance ВО – the 
ime of the sound 


Or, the time for the bullet going the distance AB-the time 


for the sound going the distance AB=3 sec...(3) 

/. from (1)--(2) we have; оу Ње time of the bullet going the 
distance AB=4 seo. г. the bullet goes 561 yds. (i.e., the distance 
АВ) іп 2 secs, .. 16 goes 581 yds. oF 8413 feet per second. 
1. from (1), the time of the sound going the distance AB or 561 
yards=3% secs. — 2 secs. = $ 8608. 


the sound travels (561 yds.+§) or 1122 feet per second. 


28. In running а four-mile race on a course half a mile ` 


round, A overlaps В at the middle of the sixth round. Assuming 
nt speed, by what distance 


that each competi t а const 
petitor runs aba 
will A win ? [Gau. U. 1948] 


It requires 8 rounds to 6 


in a oireular path one overt А 
gains one complete round over the other. (1) Here if A overtakes 


B at the middle of the sixth round, it is evident that A gains 
1 round or } mile over B while making 5$ rounds. 


A goes & mile more than B in 54 rounds. 
-. A goos + хтгХ8 OT sfx mile more than B in 8 rounds. 


A wins by їг mile. 
(2) Again, if A meets B while 
makes 64 rounds by that time. 


A wins by } mile ор m& 
X8 ог їз mile in making 8 rounds. 


mile race. In a race 


akes or meets another when one 


omplete & four- 


В makes 54 rounds, then А 


king 6% rounds. 


^A wins by xs 
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80 from A to В, 2. it takes 


=the distance the bu 


—f5x5 mile—$ milo, 


23 to Solve thig part, 


t 
D fo hig Starting Point after wa, 
9 ascend 9 , 


Тһе шап walk: 
walks down it at. 


How far did h 


8 Up a hill at the rato of 28 Km, рег hour. He 
the rate or 3$ К T 


ап hour, . 
“+ the time of Walking пра distance : the time of walking 
down the Same distancg—7 . в 


the given ‘tim 


we got the times of Walking up 


respectively, 


® 43 hours in the ratio of 7 a 
and Walking down the hi 
The man walks up 


the hill for 4 
-. the man ascends 5 


3X of or 44 hours. 
3 niles хал ү 


т 6:8. miles. 
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Exercise 13 


1. A train running at the rate of 30 kilometres ап hour stops 


half an hour after every 75 Km. How long will it take to make 


a journey of 375 kilometres ? 

2. A constable is 100 yd 
mins. and the latter 10 minutes to run а mile. 
will the constable overtake the thief ? 

3. A starts 3 hours after B who rides 12 kilometres an hour 
and overtakes him after 5 hours ; at what rate is A travelling ? 

4, Two trains start at the same time from Mirzapore and 
Delhi and proceed towards each other at the rates of 16 and 21 
Km. per hour respectively. When they meet, it is found that 
one train has run 60 Km. more than the-other. Find the distance 


between the two stations. 

5. A train leaves Burdwan at 8 A. M. and reaches Howrah 
at 10 А. М. and another train leaves Howrah at 8-30 A. M. and 
arrives at Burdwan at 11 A.M. When did they meet ? 

6. Find how many seconds it will take a train, 130 yds. long 


travelling at 892 miles per hour, to pass completely through a 
[O. U. 51; D.B. 1936] 


station 200 yds. long. 
7. A man walks a cortain distance, and rides back in 3 hours 
45 minutes; he could ride both ways in 24 hours. How long 
would he take to walk both. ways ? [P. U. 1949] 
8. A launch travels down stream to 8 point 42 Km. away in 
3 hours, ‘The return journey takes 7 hours. Calculate the speed 
of the launch and of the A enu e [B. C. S. '89] 
train from Delhi to Tundla stops 


9. The 4 Р.М. passenger 
ant at 4-30 Р. М., the whole 


first at Ghariabad 1% miles dist 
journey is 127% miles and 20% of the time is expended in stop- 


pages ; at what time is the train due at Tundla ? ГА. UJ 

10. A and B are ata distance of 95 miles and start at 7 A.M., 
cycling towarns each other at the rate of 8 and 10 miles per hour 
respectively. After an hour A has an accident which detains him 


for half an hour after which he continues as before, Find when 
[C. U. "391 


they meet. 


в. behind a thief, the former takes 6 
At what distance 
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11. А race course is 21 kilometres round, 
together to walk round it. The 
and 5 Km. per hr. respectively, 
at the starting point after 9 hours, 


Four men start 
Y walk at the rates of 34, 32, 4 
Show that they will next meet 


А has a start of 40 yds, and sets 
of 10 miles an hour. How soon 
2 miles per hour? (р, В. 1996] 


velling 10 ki 
every 12 minutes to meet an offic 
kilometres an hour, 


him ? 


lometres an hour are sent out 
°F approaching at the rate of 5 
At what intervals of time will they meet 


17. А gives В 290 yds, 
80 yds. If A and В start 
yards ? 


Start in a mile 


race, and ig beaten by 
together, who will 


win and by how many 


[D.B. 1940] 

18. Ina race А beats B by 44 yds., and С by 83 yds. When 
Band О run over the course together, B wins by 40 yards ; find 
the length of the course, [D. В. 1939] 


[Hints: Find the time the sound takes to go the distance 
travelled by the man in 10 minutes, 


The теда, time=10 minutes 
+that time.] 
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20. A : 
the MEHR NES at a target, 550 yds. distant, hears 
ike the t Е 
шау а arget 4 seconds after he fires. А spectator, 
ättika fhet me the target and the shooter, hears the shot 
Velocity of arget 25 seconds after he heard the report. Find the 
sound. 
Bi. | [D. B. 1933] 
14 E pe running at $ of its own speed reached а place in 
fines $ . In what time could it reach there running at its own 
22, 
B waiki A and B started at the same ti 
aftor % 73 at $of A's rate reached the 
йв . In what time did each reach the place ? 
i5 nc. If s brain runs 30 kilometres per hr., it takes 1 hour more 
“oes E a distance than if it runs at 40 kilometres per hr. Find 
"à ance, [Seo Examp. No 93] 
. Onastream, В is intermediate to and equidistant from 


Аң р 
ar С ; в boat сап go from A 16 B and back in D Шз. 15 mins. 
rom А to О in 7 hrs. How long would it take to do from 
[B. U. 1892] 


Ctoa? 
ii "d А, В and C can walk 
sine B ; they start from Poona at 
sig catches A, B sends him Бас 
get the message ? 
"Nos А snail ereops 9 decimetres uP 
"im Pics in alternate minutes. ТЕ the po 
timo will it got to the top ? 
ale The path from A to B is 3 Km. uphill, then 8 Km. on 
i ground and then 6 Km. do A man walks 1 Km. an 
ah uphill, 4 Km. an hr. on leve 6 Km. an hr. down- 
. How long will he take fo from A to B 
and back ? 
98. Two trains start at th 


me for a certain place. 
place 3 hrs. 15 mins. 


at the rates of 8, 4 and 5 kilometres 


1,2, 3 o’clock respectively ; 
k with a message to О; when 


в: pole and slips down 2 
le be 6 metres high, in 


wnhill. 
1 path and 
make the journey 


o same time, one from Calcutta to 


Madhupur, the other from Madhupn? to Calcutta. If they arrive 


at Madhupur and Calcutta respectively 1 hour and 4 hours after 
that one travels twice as fast as the 


pass each other, show 

ere (0. U. 1946) 

" i Hints: Suppose, 
ometres per hour respectively, 
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the first and the second train travel 2 and 
and they meet each other a 
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" ж а 
hours aftea they starb. .. the first train travels az miles м 
; pas 

the second train ay miles when they meet. after they ра 


i к he 
each other, the first train hag gone ay miles in 1 hour and t 
second train az miles in 4 hours, 


We have z—ay...(1) and 4y —az...(2) 
Dividing (1) by (2) we got c= or v? =4у3, 7, ш=ду, 
7. the first train travels twice as fast as the second train.] 


* 5). 
29. А is at Calcutta and В аб Ichapore (214 miles apart) 


F oh 
3 mile per hour more than A. How many miles has ей 
travelled ? 


[B. C. 8. 1946) 
(Hints: B travels for 38 hrs. and A for її hrs. before they 


AR: E 
“meet. B travels 3X38 or 72 miles in $$ hrs. at a rate о 
mile per hour more than A, 


A and B haye 
in 1$ and {5 hours то 


The ratio of their 


gone ( 214 miles — $$ miles ) or 2222 miles 
Spectively at equal speed. 

times=42 : %5--94: 79, РА 
Now, divide 1331 miles in the ratio of 94: 79 and you will 
find the distances travelled by A and В. 


CLOCK PROBLEMS 


is, passes over 
‘time the hour-hand passes over 5 minute-di visions, 
| itt, In а given time the hour-hand moves ту as much as th? 
minute-hand, 

(2) In 60 minutes th 


55 
e minute-hand gains (60-5) of 
minute-divisions over the h 


our-hand, 
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m When the hands are coincident, the number of minute- 
ns between them is zero. 
is "ei The hour-hand and the minute-hand are at right-angles 
ach other, when they are 15 minute-divisions apart. 
" к. When the hands are opposite to each other, the number 
ute-divisions between them is 30. 
aan When the two hands are either coincident or 30 minute- 
ions apart they are said to lie in the same straight line. 
[ Easy clock problems have been shown in the chapter of 
Algebraical problems. First work out the sums of that chapter. ] 


Examples [14 ] 
1. At what time between 1 and 2 o’clock will the hour and 
[ W. B. S. Е. 285 ] 


minute hands of a clock be together ? 
At 1 o'clock the minute-hand is 5 minute-divisions behind the 
hour-hand, .. the minute-hand has to gain 


Over the hour-hand to be together between 1 and 2 o'clock. 
Now, tho minute-hand gains 55 divisions on hour-hand in 60 mins., 
i 5 „їп 29s or бїт mins. 


5 minute-divisions 


» ” ” 

Г. tho time required is Буг mins | 

2. A clock which gains 48 seconds а day, is seb right at 

noon ; what time does it indioate аб 4 2. М. the following day ? 
Also what is the true time when the clock indicates 4 P. М. ? 

The time from the noon ( 12 o'clock ) of one day to 4р. М, of 


the following day=28 hours. 
‘In 24 hrs, the clock goes 48 secs. fast, 
4 198 ыз. ы »  " 42. 98 or 56 secs. fast. 


the clock will indicate 56 secs. past 4 at 4 F. MT the 


48 secs., the true time is 


. past 1. 


following day. 


Again, when the clock shows 94 hrs. 


24 hrs, 
i.e., when it shows 3727 №18" the true time is 94 hrs. 
А 98x75 X24) 
vis n 48-98 hrs. р 18 . 


* —97 hrs. 59-rsor- minutes. 
when the clock indicates 4р. м. the following day, the 
true time is 593425 minutes past 3. 


164 CORE MATHEMATICS IN ENGLISH 


9. The hands of a clock coincide after every 64 minutes of 
correct time. How much is the clock fast or slow in 24 hours ? 


[D B. 1935] 


After the two hands of a clock once coincide, they will again 


coincide when they are 60 minute-divisions apart, 
Now, they are 55 minute-divisions apart in 60 minutes 


» » 60 T » in 9529 or 6515. mins. 

5 

“. the two hands of the clock coincide after every 651% 
minutes of its own time. 


“. for 651: minutes of the clock, the correct time is 64 
minutes, .. the clock goes fast by (651% — 64) or 13% minutes 
in every 64 minutes of correct time. 

the clock is fast by 18 


T | Қ Н 
s — minute in 
Пхба шіп. ог m mi 


1 minute. 


^ TP x PT A 

. itis 1х60х4 mins. or 32 үү minutes fast іп 24 hours. 
4. Two clocks strike 9 a, 
them gains 30 seconds 
hour. ( 


the slower? (2) What ho 


M. at right time on Sunday. One 
and the other loses 20 seconds in one 


ur will each then indicate ? 
(1) One elock goes 30 secs, fast and the other 20 secs, slow iD 


1 hour. 
One clock gains on the other (30-190) secs, | 

or 50 secs. ог & min, in 1 hour of Correct time, 

The first clock gains $ min. in 1 hour, 

td Se d 5 


“ $ в 
^ 5 » 80 » X80 or 36 hours, 
after 36 hours from 9 4, M. on Sunday (2.0., ab 9 P. M. ОП 


Monday) the first cloc! half an hour over the second 
clock, 


k will gain 


(2) The second clock loses ( or is slow ) 20 secs. or % min. 
in one hour, it loses 4 36 or 12 minutes in 36 hours. 

“. the second clock indicates 48 mins, past 8 at 9р. м. on 
Monday. And by th 


at time the first clock gairs 30 minutes over the 
second elock,.". the first clock will then indicate 18 minutes past 9, 
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5. It i 
"s zn is between 9 and 3 o'clock ; but a person looking at the 
а ges the hour-hand for the minute-hand fancies 
Wii ime of the day is 57 mins. earlier than the realit 
tg the true time? [P.U 1913] 
" e time fancied by the man through mistake is 57 minutes 
l2 the correct time. 
vidently the minute-hand is behind the hour-hand. 
ар it is (60 57) or 3 minute-di visions behind the hour-hand. 
isi oa Ж 9.-0’clock the minute-hand was 10 minute-divisions 
ө hour-h it i i ivisi i 
i n and and now it is 3 minute-divisions behind the 
the minute-hand has gained (10-3) or 7 


over the hour-hand. 
Now, the minute-hand gains 55 minute-divisions over the 
hour-hand in 60 minutes, 
o-divisions in $9 x or Түү mins. 
st 2, 
It shows the correct time 
at date and at what time 
p. 0. S. 1937] 


minute-divisions 


It gains 7 minut 

the true time is Ттт mins. pa 

" nA A clock gains 2 mins, рег day. 

diit a M. on January 1st. 1936. On wh 

again show the correct time ? 

"s clock shows the correct time at 1 P. М. 0D the 1st Ji anuary 

м rom that time it is 9 mins. fast per day- Tho rule is that | 
going fast when the clock is 12 hours fast it will again show: 

the correct time and then at ТА. M correct time the clock will 

also show 1 A.M. 
Now, the clock is 2 m 


.. 


ins. fast in 1 day 


AB. tay „ ihr fast in 30 days 
st in 30 x12 or 360 days. 


"- „ 12 hrs. fa 
The clock will show the correct time 360 days after Ist 
r has 366 days. Leaving 


А anuary. Тһе year 1936 being 8 lenp-yea 
st January and the last 5 days of December we have 360 days 


left. 2. The required time is 1 Р.М. on 26th December, 1936. 

7. A clock was 19 mins. too slow at noon on Sunday ; on 
Thursday at tho same hour ib is 10 mins. боо fast. When will it 
show correct time again ? | 


4 The time from noon ОП Sun 
ays and the clock is (10+10) o 


day to noon on Thursday next is 4 
r 20 mins. fast in those 4 days. 
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itis 5 mins. fast in 1 day. Now we know that the clock 
indicates 10 mins, past 12 at 12 noon on Thursday. .*. When 


the clock will be (19 hrs. - 10 mins) or 710 mins. fast it will 
Show the correct time. The Clock is 5 mins. fast in 1 day. 


it will be 710 mins, fast in (710+ 5) or 149 days. 
after 149 days the Clock wil] show correct time again. 


Exercise 14 

l. A clock ig 10 mins, 

an*hour; fing th 

angles, (ii) Opposite 
and 5 o'clock, 


too fast at noon і it loses 9 mins. in 
9 true time wh 


en the hands ато (i) at right 
to each other, and (iii) Coincident, between 4 


2. How many times will the hands of a clock pass each other 
in 24 hours 9 [P. U. 1905] 
8. The hands 


Correct time, How 


4. Two clocks ; ; one of them 
gains 7 весв, in 12 hours ; after what 
ne have gained half anh 


our on the other and what 
o'clock will each then show 2 


5. One clock gains 95 secs. an hr. when another loses 1 min. 


san hr. They are both Set at the tight time at 8 A.M. on August 15. 
On what day and at what time will they differ by 1 hour ? 


hat the hands of the clock exactly 
changed Places, When did he g 
7. A clock in the kitchen lose 


9 is alight, and gaing at the rate of 3°9 seos. an 


but in the whole day it 


neither gaing Nor loseg, How long in th 


burning ? [0. U. 1920] 
8. Two clocks Points to 9 o'clock at the same instant on the 
afternoon of 95th April ; one loses 7 верв, and the other gains 8 
secs. in 24 hours ; when Will one be half an hour before the XU 
and what time will each clock then show? . [B. U. 189 


MIXTURE OR ALLIGATION 
Examples [15] 


e Two equal glasses are respectively $ and $ full of milk ; 
y are then filled up with water, and the contents mixed in a 
tumbler ; find the ratio of milk and water in the tumbler. 
3 of tho first glass is filled with milk, 
(1-2) or 8 of the first glass is filled w 


1 of the second:glass is filled with milk, 
water. 


Ik and (84-5) or 1$ 


ith water. 


(1 а i) or 2 ” ” ” 
^. In the tumbler, (4+4) or тч part is mi 
part is water. 
the reqd. ratio of milk and water in the tumbler 
=: ы- г МС 
is filled with liquid, 8 parts 
{ the mixture m 


2. A vessel of which are water 
and 5 parts syrup. How much o ust be drawn off 
and replaced with water 80 that the mixture may be half water 
and half syrup ? [M.U., B.U.) 


If the mixture be divided into 
parts will be water and 5 parts Syrup: 
2. Sof the mixture is water and & of it is вугир, А 
Afterwards the quantity of syrup will be 4 instead of & part. 
the quantity of syrup should be decreased by (§- 4) or # 


part, 
mixture is to be drawn off to 


(34-5) or 8 equal parts, 3 of the 


Now, we are бо see how much 
decrease the quantity of Syrup by & part. 
8 part of the mixture is syrup in 1 part of the mixture 
165; awe б буку Эй? Л 
$x$or$ » 


$5 T 
% of the mixture must be drawn off а 


nd replaced with 
water. 

3. A cask contains 65 litr 
mixed in the ratio of 10: 3 ; how 
it so that the ratio of milk and wa 

If the mixture of 65 litres be divided into (10+8) or 13 equal 


parts, 10 of the parts will be milk and 3 parts water. 


es of a mixture of milk and water 
much water must be added to 
ter may be8:5? 
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С. , the quantity of milk in the mixture = 19 x 65 litres ı 
=50 litres and the quantity of water= (65-50) or 15 litres, 
Now, suppose that д litres of water aro added to the mixture 
80 that the new mixture now contains (15+2) litres of water and 
the same 50 litres of milk, 
/. by the given condition, 
187==8, or, 824-120 — 250, or, 827—130, 7, з=164. 


7. 161 litres of water should bs added to the mixture. 


4. Three equal 
water. The Proporti 


and in the 3rd glass ag 9:7. The contents of the glasses are 
9mplied into а single vessel. Show that the mixture in the 
Vessel will contain milk and water in the ratio of 31 : 17. 


[ D. в. 19991 
4 part of the first glass is milk and $ of it is water 
Ea » Second ,, n ша н 
ту r n" third ” ” ” тұ " " " 


All the glasses being equal the total qu 
=($+8+3) or 18 parts of one glass 
water—(1--8--15) or 1$ parts of ong gla: 


“^ the ratio of milk and water 


H:H-5: 17. 


antity of milk 


and the total quantity of 
88, 


in the new mixture= 


milk in the Proportion of 1 : 4. (C. U. 1944] 

Let œ : у be the Proportion in which mixtures have been taken 
from the two vessels, that is, т parts of the first vessel and y 
parts of the second vessel have been taken, Now, of the (2+7) 
or 9 equal parts of the mixture in the first vessel 2 parts are water 
and 7 parts milk, 
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x parts of the first vessel contain 2 parts о! | water 


and = parts of milk. Again, in the second vessel of 11 equal parts 


there are 2 parts of water and 9 parts of milk, Г. y parts of the 


y 


Second vessel contain % parts of water and » parts of milk; 


р : 92,9 
in the new mixture the quantity of water 18 ge 


parts and that of milk is (n parts. 


.. by the given condition, 


2% ду 

ME ЖЕ C 22z--18y..1 or, liz—9y, ^ "тір 
Та oy 4' 9" 1181817 4 y 

9 11 


The required proportion is 9x 11. 


6. A cask contains 18 kilolitres of spirits ; 2 kilolitres are 


drawn off and the cask is filled with water ; 9 kilolitres are again 
drawn off and the cask is filled up as before. This is dono a third 
time, Compare the quántities of spirits and water remaining in 
the cask. 

tres of spirit. 2 kilolitres i.e. Ys 
he cask is being drawn off every 
previous spirit is being left 


The cask contains 18 kiloli 
or $ part of the contents of 6 
time from it, г. (1-8) or $ of the 
in the cask every time. 
9 kl. being drawn off from 18 kl. there 


Thus, in the first time 
In the second time there remain 16x $ 


remain 16 kl. of spirit. 
or 138 kl. of spirit. 


In the third time there remain 128y 8 or 207 kl of spirit. 


there remain (18 _ 1934) or 48% kl, of water in the cask. 
After the third time the spirit and water are in the proportion 


of 1924 : 484—1024 : 434—512 : 217. 
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7. In what ratio must tea wi 
with tea worth 35, 
per lb, ? 


[First Method] 
less than that of 1 1b, 


orth 95, 54. per Ib. be mixed 
4d. per lb. to make a mixture worth 2s. 94. 


Again, the price of 1 lb. of tea of 
than that of 1 1b, 
Now, 
the first 


is less by 44. and the second greater by 7d. 
the ratio should be inverse to this $.6., 71:4, 

8. In what Proportion should milk at 48 P. psr kilolitre be 
mixed with water so 


that the mixture may be worth 45 P. per 
Kilolitre 2 


[Second Method.) In the first case loss por 1 kl, of milk is 
(48 – 45) or 3 P., ~. the loss on $ kl. of milk is 1Р. 
In the Second case, the Price of wate 
gain of 45 P, on mixing 1 k], of water, 

the gain is 1 P. on mixing д 
if we mix 4 kl. of milk With 4 м. of water and sell them 
at 45 Р, per KL, there wil] i 


r gain nor loss, 
the reqd. ratio of milk and Water=4 :.i 


r being nil or 0, there is a 


*5715:1 
9. In what ratio must а grocer mix Sugar at 6 ав, per seer 
With sugar at 4 as, por seer 80 that by Selling the mixture at 
баз, 3 


P. per seer he may gain 162% 2 
Tf the mixture Ь 


6 sold at 5 аз. 3 P. per seer, the gain is 168% ; 
the cost ргісе 


of 1 seer of the mixture 


100 —100x3. 91 
BT 88. 3 p,—- "X3. 91 


350 


ugar of the first kind ів greater than 
У (6 ав. — 4 as. 6 P.) or 18 p. 
Sugar of the second kind is less than. 


by (4 as, 6 р.-4 ав.) or 6 p, 
-. the теда, ratio-g : 18=1:3 


4 28. =4 as, 6 p, 
the price of 1 seer of в 


that of 1 seer of the mixture p 
And the price of 1 seer of 
that of 1 seer of the mixture 
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ian : man buys milk at a certain rate per seer and after 
Ыш i with water sells again at the same rate. Find how 
iin E chhataks of water there are in every seer of the mixture if 
ап makes a profit of 20 per cent. [C. U. '32] 
Here the man gains 20% on selling the mixture of the milk and 
190 parts of the mixture of milk and 
parts of water, 2.6. 120 
1 seer of the 


ks of water. 


Water at cost price. 
Water contain 100 parts of milk and 20 
RESEP of the mixture contain 20 seers of water. 

mixture contains 34% seer or $ seer or 2$ chhata 


Exercise 15 
of milk and water mixed in 


1. In a mixture of 72 kilolitres 
ust be added so that milk 


the ratio of 11 : 1, how much water m 
and water may be in the ratio of 9 : 1? 


2. А cup contains 3 parts pure milk & 
much of the mixture must be withdrawn and water substituted 
in order that the resulting mixture may be half milk and half 
vate [U. P. 11] 

3. Two equal glasses are respectively $ and & full of milk ; 
they are then filled up with water and the contents mixed in а 
tumbler, ‘Find the ratio of milk to water in the tumbler: 

4. How much water must be added to & quintal of milk so 


that by selling at cost price there may bo 192% profits ? 
with a mixture of spirit and 


5. Three equal glasses are filled ь 
Water. The proportion of spirit to water in each glass is as 
follows :—in the first glass 2:3: in the 2nd 3: 4, and in the 
third 4:5, The contents of three glasses are poured into a single 

t to water in it ? 


vessel ; what is the proportion of spiri 
[C. U. '29] 


nd 1 part water. How 


6. I buy some tea at Re. 1.288. Der lb. and some at 
Re. 1. 19 аз. per Ib. ; in what ratio must they be mixed so that by 
selling them at Rs. 2. 2 as. 8 p. per Ib. I may gain 30 per cent ? 

[C. 0. "391 


We Тиль purchased at 4s.perlb. with tea at 38, 6d. per 
Ib. in equal quantities. At what rate per 10. should I sell the 
mixt ure to make a profit of 20 per cent on my outlay ? [C.U.'30] 
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8. A shopkeeper buys two kind 
kilogram, and the other at 63 P. per 
mix them so that he may gain 3 P. on 
mixture at 60 P. per kilogram ? 


9. Pure gold at Rs, 50 per tola is mixed with a metal at 
Вв. 24 per tola in & certain т 


atio. Find the ratio if by selling the 

mixture at Rs. 393 per tola, the seller makes a profit of 10% on the 

cost price. [O. U. '43] 

ys milk at 944, per quart, dilutes it with water 

and sells the mixture at 3d. per quart. How much water is added 

to each quart if his Profit is 60 per cent » [A.U. 17] 

ll. How many pounds of tea at Во, 1. 2 as. a pound should 

be added to 25 1b, at Ro. 1.14 as. a Ib. во that by selling the 
mixture at Re, 1, 9 as, a lb. a gain of 25% may be made ? 


[D. B. '29] 


8 of sugar ono at 49 P. per 
kilogram. How should he 
every kilogram, selling the 
[Ot. U. '39] 


10. A man bu 


contain ? 

*13. А cask eo 
drawn off and the 
drawn off &nd the 


2 gallons are 
2 gallons are again 


е ім. UJ 
14. Three bottles whose capacities are 5:3:2 are filled 
With milk mixed with Water. The ratios of milk and water in the 
mixtures of the bottles are as 3:9, 

Find the регсеп а 


when + 


[D. B. '84] 

À re drawn from а cask full of wine, it is 

then filled math water. Nine gallons of the mixture are drawn 

and the cask ів again filled with water, The ratio of wine to 

is 16:9, How much wine does tho cask 

hold ? [Pu. U. 1891] 
[Suppose that the cask cont; 


ains ш gallons of wine. 9 gallons 
of wine are drawn off from the cask and it is filled with water. 
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| the quantity of water is 8 of the total quantity of the 
2. In the second time 9 gallons of the mixbure are drawn 
off and 2, =? or 81 gallons of water are drawn off along with 


it, 2. there remain (9- 51) gallons of water. In the second 


time the cask is again filled with 9 gallons of water. 
9-8!) or Bu gallons. 
т 2 


This is 2% of the whole quantity. EA 18-81. 9. | 


-. the total quantity of water= (9+ 


5d. per lb. be mixed 
mixture worth 2s. 9d. 
[C. U. 1951] 


16. In what ratio must tea worth 2s. 
with tea worth 3s. 9d. per Ib. to make а 
per lb. ? 

17. Some sugar purchased at Rs. 28 a maund is mixed in & 
certain ratio with another kind purchased at Rs. 40 per md. 
Find this ratio if by selling the mixture at Rs. 36 a md. the seller 

[G. U. '55] 


makes a profit of 20%. 


abr 
RATIO 
(a) Ratio is the relation between two quantities of tes same 
kind, ie, the relation that is found by comparing their 
he other. 


magnitudes—one being 8 multiple or 8 part of t 
hat the ratio of one quantity to another 


So it is understood 6 : 
(of the ваше kind) is determined by the fraction whose numerator 
is the measure of the first quantiby and whose denominator is the 
both the quantities being 


measure of the gecond quantity, 
e same unit. 
tities forming 8 ratio is called 


lled the consequent of the 


expreseed in terms of th 
(b) The first of the two quan 


the antecedent and the second is 08. \ 
ratio ; the two together are ? led the terms of the ratio. 


How to write and read a ratio : 
The ratio 8 to 5 is written as 3:5 ( : being the shortened 
form of the sign of division = )and 8:5 isread as ‘threo is to 


О 


five’. 


а 
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Mark the following examples: :— 

(1) The ratio of 6 to 11=%=б6: 11. 
А 5 — Вв. 3 3 pm 

(2) The ratio of Rs. 3 to Rs. "du opea 4 


(8) The ratio of 9 yards to 5 fgg — Ө ft. 


abg 25, 
о 


5 ft. 
(4) Theratio of 5 88. 4 p. to Re. 1=5 ав. 4 р. ^» 1-1 23. 


(c) If we divide а quantity by another of the same kind the 
quotient is an abstract number, , the ratio of two concrete 


п abstract fraction, 6.04 
* 4 metres=2 (ап 


Of а ratio does not depend 
he quantities Involved, 


Rs. 3: Rs. 4=3 yards: 
abstract fraction ), 


issible, as the comparison is not 
Possible, 


(2) A ratio of greater equality and a ratio of less 
inequality : 


A ratio is of greater inequality Whe 
than the consequent , 
antecedent ig less than 


n the antecedent is greater 
and it is of lesg inequality when the 


i ӨШ, A ratio of greater 
Inequality ig, therefore, Breater than Unity ang is expressed Бу 
ап improper fraction ; whi i 


eater inequality ang 5 . 6,8 yards 17 yards, otc. 
are ratios of legg inequality, 


(e) Inverse ratio: If of two ratios, the antecedent and 
the Consequent of the one are respectively the consequent and 
antecedent of the Other, $ inverse or reciprocal 
to one another ; e.g., the j 
inverse ratio of 4:3 is 3: 4, 


he reciprocal of gis $ and the 
reciprocal of 3 is 2, 
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& (f) The ratios are of two kinds, simple and compound. 
: E : Вз. 5 is a simple ratio. Ratios are compounded by 
aking the product of the antecedents for a new antecedent 


and the product of the consequents for a new consequent. 
Thus the ratio compounded of the ratios 4 : 5, 6:7 and 5:6 


is (4x65) : (5x 7X6) or 4 : T. 
(9) A few important properties. 


(1) Ratio= Antecedent. 
Consequent 

(2) As ratios are fractions, the properties of the latter apply 
equally to the former. Therefore the value of a ratio is not 
altered by multiplying or dividing Both ita terms by the same 
number. Thus 2:3, 2x2: 3x2 or 4: 6—these two ratios 
are equal. Similarly Rs. 3: Rs. 4=Rs. 15: Rs. 20. : 

(3) Fractions can be arranged in order of magnitude, On 
following just the same mothod a few ratios can be arranged in 


ascending or descending order of magnitude. 
(4) The product of & ratio and its inverse ratio is 1. 


Examples [ 16] 
i. Find the ratio of Rs. 2. 3. as. to Rs. 2, 10 as. 
Rs. 9, 3 ав.=35 аз, Rs. 2. 10 as.=42 as. 
Rs. 2. 3 as. : Rs. 2. 10 аз.=35 as. ; 42 ав.=?Ё=й=5 : 6. 
2. Reduce 13 of 8 kg. : 155 of 12 Kg. 5 Hg. to the lowest terms. 
8 Ка.=80 Hg, 12 Kg. 5 Hg. =125 Нв, 
14 of 8 Kg. =$ of 80 Hg. =90 Hg. 
1, of 12 Eg. 5 НЕ. = 01 195 Hg.—160 Hg. 
the ratio — $5715 9 : 16. 
3. Find the compound ratio of the following :— 
5:7, 14 : 16 and 9 : 20. 
The reqd. compound STI CN 210. 


4. Which is greater, 4:7 or-10: 11? 

' Here L. C. М. of 7 and 11=77. 
Now, 4: т= =н =» and 10: 1123223931 —32, 
. 40:11is greater, 
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5. The ratio of two quantities is 4: 5. Ifthe consequont be 
65 metres, find the antecedent, 


Antecedent. 4 4x18 59 59m, 
60m. 5 5x13 65 65m. 


the reqd. antecedent = 59 metres, 


6. Express $: # as the ratio of integers, 
The value of a ratio does not its two terms are 


multiplied by the same number. .. here two terms are to be 
multiplied by the L. О, M. of 5 and 7, le, by 35, 


$:1—ix35:4x35—91: 20. 
7. A earns Rs, 80 in 
the ratio of their earnings 


change, if 


7 days and B Вз. 90in 12 days, Find 


The earning of A for 7 days— Rs, 80. 
z^ » во lday-Rs, 50 
Again, the earning of B for 12 days— Rs, 90, 


=R% 90_ 15 
sx » B for 1 ape ih, PE 
the ratio of their earnings 
=f: во Yr—i$1—39: 21. 
Exercise 16 
Arrange the following ratios in 


1. 6:14,5:95,8:19 2. *:53:591:9; 

8. 39:48, 3: 5, 15 : 86 

4. 3.6: Bs. 10, 19 mds: 18 mds, 8 yas, 2 ft. : 4 yds. 1%. 
5. The ratio of two quantities ; 


15, find the consequent, 
6. The value of a ratio is $ and the consequent ів 81, Find 
the antecedent, 


7. The ratio of two quantiti 
Rs. 3. 19 as., find the consequent, 

8. The value of а ratio ів 5 
find the antecedent, 

9. АЗ money : B's m 
what B has. 


өз ін4:5, If the antecedent be 


; if the consequent be 4 yds. 2 ft., 


РРЦ еа. раа, 190, find 
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10. 
The ago of Ram: the age of Hari=3:4. If the age of 


Ся 98 years, find the age of Ram. 
ге тене 8:5 as tho ratio of two integers. 
m 2 M e Rs. 394 hetyeon A and B in the ratio of 11: T. 
in 9 doys а 150 kilometres in 12 days and В travels 87 km. 
М. А 1a tho ratio of their rates of speed. 
таа sts 1р travels 9760 Л kilometres in 9 days 14 hours and 
Ма ip 405 kilometres m 18 hours. Üompare the rates of 
peed. 
6 "d Т gn pursues & hare and takes 5 leaps for every 
Кете Жі e hare, but 3 leaps of the hound are equal to 5 of the 
. Compare the rates of speed of t 


— 


he hound and hare. 


PROPORTION 

they are said to form & proportion. 
in proportion or are proportionals 
the second is equal to the ratio of 


5 When two ratios are equal, 
owl quantities are said to be 
н en the ratio of the first to 
e third to the fourth. 2.0: 
Я (1) 4:6, 10:15 are ed 
0:15- Не. 
4 The value of the 6 
‚ 6, 10 and 15 are in proportion. 
(2) Rs. 2, Rs. 5, 12 metres, 
Pd Ез proportion “~ Rs.2* 
" $9—$. Неге the ratio 
qual to tho ratio of the thir 
are in proportion. 


ual ratios, for 416-іт? and 


wo ratios being 2, ien equal, 


30 metres— these four quantities 
с ара 12 m.: 80 m. 
ity to the second is 
2. the four quantities 


ga proportion 


g and readin 
8% proportion ihe sign 


0:15. Іп writin: 


шу (=). 
10 : 15; and it is read "4 is to бав 10 


Writin 
2 We have 4:6=1 
>: is put for the sign of 640% 


Н Thus we write 4: 6:: 
is to 15". 


Eng. Core Arith.—12 
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Two terms of a ratio must be of the same kind. But yt 
four quantities are in proportion, it is not necessary that all o 
them should be of the same kind i the first two should be of the 


same kind, and the other two may be of anothor samo kind. 
(Vide the examples given above). 


Thus, when 2:3::4 16, 2 and 6 are called the extremes, 
and 8 and 4 the means, 


6 is called a fourth Proportional to 2, 
3 and 4, 


3. Continued Proportion 


Thus, 2, 4, 8 are in continued 


Here 4 is a mean Proportiona] between 2 and 8 and 8 is 9 
third proportional to 2 and 4, 


Proportion ; for 9 :4 ::4:8. 


There may be continued Proportion in case of more than three 
quantities of the same kind. I of the 5 quantities the first : the 
Second—the second : the third=the third: the fourth=the 
fourth : the fifth, then the 5 i 
proportion. Thus, 


1:2-2:4-4:8-8:16, 1, 2, 4, 8, 16 aro in continued 
proportion. 


4. Continuous ratio 
The mutual ratios of many 


quantities of the same kind can be 
written continuously with the sign of ratio, Thus, 
2 yds: 4 yds: 10 yas: 12 yds : 14 уаз. 


шл тын 


ARITHMETIO 179 


5, A few important things to be noted here :— 

(1) When four abstract numbers are in proportion, the 
product of the extremes is equal to the product of the means. 
(.0., tho first x the fourth —the second x the third). 

VO 3:5::19:20, ^ 8х90=5х12. 

Proof: Hore $=}; multiplying both the ratios by 5x 20 
(or the product of the two consequents) we get 

8x5 x 20= 33 X5 X20, or, 3x 20712x 9. | 

This sort of multiplication is known 88 Cross Multiplication. 

Corollary : (a) То test it four quantities aro in proportion, 
just seo whother the product of the first and the fourth is equal to 
the product of the second and the third. If they are equal, the 
four quantities are in proportion, otherwise not. 

(b If any three terms of a proportion of 4 terms are known; 
the remaining term can be found by this rule. Thus, 

an extreme = product of the means~the other extreme 

and a mean= product of the extremes the other mean, 

(2) If three quantities be in continued proportion, the product 
of the first and third is eqnal to the square of the second, It can 
be proved by the previous corollary. 

‘tthe first : the second : : the second : the third, 4 

“. the first x tho third —the second x the second = (the second)". 
Thus 4, 12, 36 are in continued proportion. Here 4x36=(12) 5 

Corollary : If you are to find the mean proportional between 
two quantities, the square root of their product will be the mean 
Proportional. Thus, the mean proportional between 9 and 16 


= V9x16= А/144--19. 


ortion (a) the first 


(3) When four quantities 819 in prop 
quantity : the second quantity : : the third quantity : the fourth 


Quantity, 
the first quantity : : the fourth 


(b) The second quantity : қ ә 
Quantity : the third quantity, because the inverse ratios of two 


9qual ratios are also equal. 
Thus t 4:7::12:8L, ^ 


Proof: С ф=4ї Хо ТЕР. 
о, ең, ie 1:41:18. 
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(4) If four abstract numbers or quantities of чаа 
be in proportion, then the first * the third : : the second: 

Thus, °° 95308219. = neared TA; | bri 

Proof: $=9%, 2, $x$—45x2 (multiplying both sides 

=n or, 2:8::3:19. 

(5) M the terms of а ratio bg multiplied or divided by the 
same number, the value of the ratio does not change. Thus, 

(a) 8:4—8x5: 4x 5—15 : 90, for 16-2. 


| 2X5 3%5::4х3: 6х3 
2x5 9 x3. 9 
3x5 7446 


Examples [17] 
1. Find the fourth Proportion 


Bp 
Sg 15 the теда. number 


al to 5, 15 and 8. 

“ 5xthe number required — 15 x8 

/. the number required 158 _„, 

2. Finda third pro 

Here 8 : =: the 
= Éxthe nu 
“. the number requireq—= 


Portional to $ and Fa 
number required, 


mber required = + xý 


The required mean proportional 
= Мау V/256=16, wish 
4. Of the four numbers the frst: the second=2 у т, 
the second : the а 25, the thira à the fourth=6 : 
Find the rat 


18% ..2 second 4 third _6 
3 5' fourth 7 а 
E 1 
third 9 4 в . first 10 
* fourth  8X8X 9 `` fourth 85 


*. he ratio of the first to the fourth= 16 : 35, 


9 first Second 
'' second Х third 
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5. A's money is 2 of B's money and B's money is 1$ of 0% 
Money, Find the ratio of A's money to O's money. 
A's money = $ of B's money. .. A'a-monay = 2. 
B's money 


Again, 7) B's money=1} of O's money, ~ pee 


A's money, , B's money _8 
B's money ^` O's money 


6.9 
Xpg^ 10 
. A's money... 9 - A’s money : O's шопву=9 : 10. 
O's money 


6. Tho ratio of A to B is 2:3, of B to C is 4: 5 and. of C to 
DisG:7, Find the continued ratio of А, B, O and D. 


[First Method) ==59 G75 p 
uld change the 


In order to find the continued ratio we sho 
dent may be 


terms of the ratios in such a way that each antece 
9qual to the preceding consequent. 


3x6..72 
Now, 429 9х4х6-48 В_4.4х3 х0. 
DW dp 3x4x6 (2 О 9 5x3x6 90 


0.6 г 
D 7 7х8х5 105 
А:В 


3:90,0: D= =90 : 105, 


^ =48 : 72, В: 0=7 M 
^ A:BIO:De48:T8:90:105—16 : 24 : 30 +0 
[Second Method] А:В=2:8, 
B:0-4:6-1:4-1x818x878: 5 
0:р-б:Т-і:і-іх: Dix 


2 AB:0:D-3:3:25 4916 194 £90 85. 

7. A mixture of 7 DI. 2 litres contains milk es water in the 

ratio 5 to 3 ; find the quantities of milk and water in the mixture. 
7 Di. 2 litres=72 litres 

If the mixture be divided into (5+3) or 8 equal parts, 5 parts 


Wiil bo milk and 3 paris water. 


"- The quantity of milk= | | 
and the quantity of water — 5 x3 litres=27 litres. 


23 x 5 litres 45 litres. 
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8. A mixture of 48 gallons contains wine and water in the 
afio of 7:5,how much wine must be added to it that the ratio 
of wine to water may be 3:92? | 

7+5=12; .. the quantity of wine in the mixture 

=n of 48 gallons— 28 gallons, 


The quantity of water in the mixture—(48— 98) or 90 gallons 


In the second mixture the quantity of water remains the same 
20 gallons and the ratio == д, 


The tota] quantit 


y of wine. 3 

The quantity of water 2’ 

+ The total quantity of wine _ 3 
20 gallons g 


the total quantity of wing—8 %90 gallons = 30 gallons. 
(80 - 28) 


or 2 gallons of wine must be added, 


Exercise 17 


Find a fourth Proportional to 


І. 4,6,8, 2. 10,19, 95, 3. 33, 29, 18Р. 
4& Жр, 5. 5, 72, 19, 6. 712, 91,8. 
7. Bs. 9, 3as., Rs, 9. 10 as., Re, 1. 9 as, 


8. Rs.9,50 Р., Rs. 3 
Find a third proporti 
9. 19,18, 


90Р, 95 metres, 
ona] to 


Be 
18. 19,16, *, 20. 14. 4, *, 9, 134. 15. 6, 14, #, Ев. 3 
Find a mean proportiona 


1 between 
16. 25, 81. 17, 1, 67. 18 14 grams, 576 grams. 
19. 9, ‘036, Е 
20. Find the number which has the same ratio to 39 tha 
6 has to 13. 


21. What quantit 


y bears the sam 
Rs. 3. 6 as. bears to В 


; в 
9 ratio to 80 minutes 8 
8. 2, 4 ав, ? 
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22. Are 14, 16, 35,42 in proportion? If not, what should 
be the fourth term for which they will be in proportion. 

23. Are 33, 64, 6$ and 19i in proportion? If not, find the 
third term for which they will be in proportion. 

24. If 49 is to а quantity in thesame ratio as that quantity 
is to 81, find tho quantity. 

25. Seven numbers are in continued proportion. 
and the second aro 2 and 4 respectively. Find the seventh 
number, 

26. Of tho four numbers the first: the second : : 2 : 3, the 
Second : the third :: 4 : 5 and the third : the fourth=6:7. Find 
their continued ratio. 

of Hari=3 : 4, the 


27. The ratio of the age of Ram to that i ; 
ratio of the age of Hari to that of Jadu=12: 13. Find the ratio 


The first 


of the ages of Ram and Jadu. 
98. A:B=9:3 B:0=4:7,0:D=5:6. Find the ratio 
of A to D. Also compare А, В, 0, D; е. 


а 1 - s 3 2. > ny 
29. A'sage—£ of B's and O's age —1$ of B's, Find the 


find the continued ratio 


ratio of A's ago to O's age. If the age of Cis 30 years, find the 
age of A. zd 
30. Divide Rs. 1224 among A, В and С so that theix shares 
areas 3:4:5. l E. 
31. Tho ratio of two numbers is 3:4 and their L. О. M. is 
1 } 
80. Find the numbers. f Haris money. They have 


32. $ of Ram's money -$0 Hs 
altogether Rs. 1400. Find the amount of «учын PEE iem 
83. Тһе ratio of two numbers is Б:8 апа the 
69. Find the numbers. ея 
34. Тһе ratio of the present 880 of А ae of : ы 4:5, 
Alter 5 years their ages will be as 5 HR Find | eir к жеры 
85. 4 years ago the ratio of А'варе to B 8 Was L: anad 
1 years hence their ages will be аз 13:16. First their present 
ages, | 
36. Тһе sum of the ages of A and B is 60 years. 3 years ago 
their ages weroas 4:5. Hind tho ratio of their ages 3 years 
hence, 
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А a caine an eho 
37. А mixture of 180 litres contains water and wino in th 
ratio i 2:3. Find the quantities of w 


ater and wine in tho 
mixture. 


38. A mixture of 35 kilograms contains milk and стен 
the ratio of 5 : 2, how much water must bə added to it tha 
ratio of milk to water may be 9 : 1, | 

89. A mixture of equal quantities of milk and water weighs 
4 Kg. 2 Hg. How much milk must bə added to it that tho ratio 
of milk and water may ba 4:3? 

40. A Ohowkidar pursues a thief and takes 4 steps for every 


; 8 
5 steps of the thief, but 6 steps of the Chowkidar are equal to 
steps of the thief 3 compare t 


he rates of speed of the Chowkidar 
and the thiof, 


—— 


at if Ram gets 3 parts, Hari will got 5 a 
Jadu 4 parts, je 240 into (8--5--4) or 
parts, then А will will haye 5 and C will have 4 0 
these parts, 
Process in brief is thig - 
3--5--4—19 ; Rs. 240 


+12=Rzg, 90, 
Ram’s share=Rs, 20x 


3=Rs. 60, 


5— Rs. 100, 
4 = Rs. 80, 
the rule may be stated thus :— 


Hari’s share=Rg, 90 x 
Jadu'g Share— Rs. 20x 
Therefore, 


Divide the given cy by the mm of the nimbos 
representing the Proport 


ion and then multiply the quotient by 
each of the numbers, 


= 
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Examples [18] 


ба " (2) Divide between Ram aud Hari Rs. 350 in the ratio 
: 4 and (ii) 589 dollars in tho ratio € : š. 
(i) The given ration —3 : 4 ; 3+4=7. 
" Now, dividing Rs. 350 into 7 equal parts, 3 of these parts 
ould be given to Ram and 4 to Hari. 


4  Ram's share - 59 x3=Rs. 150, 


Вч. 350 x 4 — Вз. 200. 


&nd Hari's share— 


0 — Rs. 200. ] 


ssed with the lowest 


[or, Hari's share=Rs. 350— Rs. 15 


(2) [Here % and $ should be expre 
common denominators.] 
3 8x3 9 55х10 
274,8 ІС 8 6x2 ya 
the given ratio : 48-9: 10. Now, 9+10=19. 
^O Ram's share 289-б = х9=31 dollars x 9=279 dollars. 
15x 1077310 dollars. 


and Hari's sharo= 589 891872 х10=81 dolla 


0 dollars 1 

9. А sum of money was divided among threo persons in 
proportion to 3:7:8. Ib was found that the second man 
received Rs. 72 more than the first. 

8--7--8--18; the first man gots E 
Rs. 7 out of Rs. 18. 

9 the second m 
the total sum is Rs. 18 ; 

he gets Re. 1 mor 

Rs72 » n n 
=Rs. 824. 


[or, Hari's share (589 — 979) or 31 


What was the sum ? 
з. З and the second man 


an gets Rs. (7-8) or Rs. 4 more when the 


o when the total sum — Rs. 18 
Rs. 58 x 72=Rs, 394. 


" 


-. the total sum 
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3. Divide Rs. 940 among A, B and C so that A's sharo: B's 
share=6 : 5 and B's share : 05 Share 15 : 14, 


A'sshare 0, Geb XO 15 ana B's share 15 : 14, 
B's share Hh 5х8 18:1бап C’s share 


A's share : B's share : Оз share—18 : 15: 14. 
their total shares—18--15--14—47 

4. 1 share— Rs, 940--47--Ва. 90. 

^. А share— Rs, 205 18— Rs, 360, 

B's share— Ва, 205 15—Rs, 300, 

O's share— Rs, 90 X14—Ts. 980. 


IN. B. It is given that it A set 6, В gots 5 and it В get 15, 
C gets 14, To get the continued Proportion of the shares of the 
three persons, B'g Share in both the ratios must be mado equal. 


** in the first ratio B's share has been made 5x3 or 15 
i '8 Share in the Second ratio, Now see 


» gets 14 parts, 


help of ratio and proportion, ] 


share of 1 man: Share of 1 woman : Share of 1 boy=8: 5: 3: 


Share of 4 men : share of 5 Women : share of 6 boys 


“89:95:18. 
32--25--18— 75 i Rs. 750-- 75— 


Rs. 10. 
Share of each man=Rs, 10 x 8— Bs. 80, 


Share of each Woman = Rs. 10x Б=Вв. 50, 
and share of each boy — Bs, 10х8= Вз. 80. 
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0 women and 16 boys 


5. Divide 800 mangoes among 4 men, 1 
e and 


that $ of each man’s share. i of each woman's shar 

8 of each boy's share may be equal. 
% of each woman's share— $ of each man's share, 

each woman's share $ of each man's share. 

Again, Ẹ of each boy's share—$ of each man's share, 

each boy's share—$ of each man’s share. 

each man's share : each woman's share : each boy's share 

-1:%:4-9:6:4 [multiplying each ratio by 9] 

men : share of 10 women: share of 16 boys 


share of 4 
=36 : 60 : 64. 
Now, 36-- 604-64 —160 , 800 mangoss+160=9 mangoes: 
“. each man will get 5x9 or 45 mangoes 


each woman will geb 5X 6 or 30 mangoes, 

and each boy will get 5x4 or 20 mangoes 
6. The three sides of & triangle are jn the proportion of 
7:9: 19, and the difference of its greatest and least sides is 15 em. 


Find the length of the greatest side. 
Та, 94. and 12a cm. 


Let the three sides of the triangle be 
2. the difference of the greatest and the least sides is 124 — Ta — 5a. 
5a=15 om« ^ a=3 cm. 


2. by the condition of 


<. the greatest gide--12a ош.= 
өв-, 50 Р.- and 25 P~- coins make UP Rs. 93.75 P. 
4 and 5. Find the 


7, Some rup 
and their numbers are proportional to 9. 
number of each kind of coin. 
Number of rupees + number of 50 P. coins : number of 25. P. coins 
—3:4:5. the values of the three groups of coins are as 
3 rupees 4x50 P.: px 25 Р. 
or, as 12x25 p.:8x25 p, 25x25 P., or, a8 12:8 5 
Now, 19+8+5=25 and Rs. 93-75 p.=Rs. 21° 
2. the value of the rupee coins= Rs. fs x 19— Re. 45 
у. number of rupee — 45 
The value of 50 P.-coins = Вв. Suds x87 Rs. 30. 
0 p,-coins=30 x 27 60. 
75 


number of 5 
95 Р.-соїрѕ 
£25 p.coins 4 x 4779. 


Again, the value of —Rs. чё X 5=Вв. ғ 
number 0 


818 а85:8:1 
or as Es. 5: Rs, 3 : Ra 1 

^ numbers of the coins arg 8810:19:g 
be Ba 5—10 half rupees, Rs, 3=1 


2 quarter rupees 
Re. 1—8 two-anna pieces ] 104-124-8— 30 
* the number of half тировз = 249510 — go 


the number 


of quarter rupees= 
number of two-anna 


Dieces = 949 Xs =64, 

9. A man Worked for 4 d 
for 5 days to finish а Certain work and received altogether Rs, 66 
ав their Wages. Tf their q i 
$:2:4, how mu 


940 Х48--96 and the 


Ув, а woman for 


= Rs. 24, 
man=Re. 1,50 P. Х18--Ңв, 97, Ans. 
апа the Wages of a 


boy=Ra; 1, 50 P.x10=Rs, 15. 
10. A Bandog 816 owners of an estate апд their shares are 
in the proportion of 4 295:18. 


| * i À gave 3 or his own share to 0 
and О sold 50 kilo ares of land to ' whereby the shares of A and 
C became equal. How much lang had each Originally ? 

A's share : Вв Share : O's share=4, э 


: #@1Ф=16:9:т, 
Suppose thoy had at first 16а, 94 and Та ares of land, Now, 


A gave 16ax2 or 124 ares of land to g and .*, Q's land was then 
(7а--19а) Or 19a ares, 


and (t G's land was 


C had 7x10 or 70 ares of lang Origin 
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1. ; 
Ме, ауды. men, 6 women and 7 boys finished a work in 5 days 
E: : eie e Rs. 51.75 P. Ifthe work of 1 man, 1 woman 
eint ү 1 Dg 
E 16 proportion of $: $: 4, how much wages did 


H 2 
ero the work of 5 теп: work of 6 women: work of 7 boys 


—75xX4$:6x4:7x1-5:2:1-210:8:7. 
Nom 10--8-L7—95 ; Rs. 51.75 P.--25— Rs. 2.07 P., 
.', Wages of 1 шап= Вз. 2.07 P. хА#= Вз. 4.14 P., 
wages of 1 woman=Rs. 2.07 P.x$-Rs. 2.76 P. 
and wages of 1 boy=Rs. 2.07 P. x $— Re. 2.07 P. 


Exercise 18 


ilk in the ratio of 8:8 


1. (i) A milkman mixed water with m 
How much water did 


E sold 33 kilolitres of the mixture. 
9 mixture contain ? 
o be divided among 3 men 


А (ii) What sum of money is t 
n the ratio 3:4:5 so that the third man receives Rs. 10: 


only, 

9. Divide Bs. 760 into 8 parts in the ratio of 4: 5:6. 

3. Divide Rs. 340 among А,В and О so that their shares 
are proportional to 2, 5 and 13. 

4. Gun-powder has 15 parts of charcoal, 10 parts of sulphur 
and 75 parts of saltpetre 88 its ingredients. What quantity of 
eath ingredient is required to prepar? 1 kilogram of gun-powder ? 

5. Some mangoes are divided among Ram, Нагі and Jadu in 


tho ratio 4:3:5. If Jadu gots 60 mangoes more than Hari, find 


the total number of mangoes. 
6. Divide 164 into four parts whioh are proportional to $, $, 
$ and +. 
а С so that A's share: B's 


mong A, Ban 
e: C's share=4 : 5. 

75 parts of saltpetre, 10 parts of 
Find the quantity of each 


7. Divide Rs. 350 & 
Share—2 : 3 and B's shar 
8. Gun-powder contains 
Sulphur and 15 parte of charcoal. 
ingredient in 10 owt. of gun-powder. 
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9. Divide Rs. 450 among A, В and Oso that for every 
Rs. 7 given to А, B may get Rs. 5 and C may get Rs. 3. 


10. The cost of а house and its furniture is Rs. 9030. If? 


of the cost of the house is equal to of tho cost of the furniture, 
find the cost of each, 


11. Three persons start busines 


Rs, 1180. If their capitals are aa t:$ 
be divided ? 


12. In a cricket match Naidu, 
altogether 349 runs. 
those of Amarnath and 
runs does each make ? 


8 and make a profit of 
: 8, how should the profit 


Amarnath and Hazari make 
If the runs of Naidu and Amarnath and 
Hazari are as to 3:2 each, how many 


13. Three persons got Вз, 13,400 та lottery, If % of the 
first man’s, 2 of the Second man’s and 


be equal, find how much each got, 
14. How many rupees, 
tional to 8, 5 and 3 in numb 


$ of the third man's money 


half rupees and quarter-rupees propor- 


gots Rs. 5, Р x every Rs. 4 given to В, О 
16. 280 coins consist of half-rupees, quarter-rupees and 
two-anna pieces, the valugg of all coins of each kind being 
equal, Find the number of each coin and the өсімі кезені uf 
money. 
17. Тһе sides of а quadril: 


perimeter is 72 centimetres, 
side, 


ateral are 48 3:4:5:6 and its 


Find the length of itg greatest 


50 P. and 95 p. coins, of whioh 
OBebher worth Rs. 240? 


"angle are as 5 :6:7, find the 
magnitude of each angle, 


is Rs. 170? 
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99. Tho work of 4 men is equal to that of 6 women and the 
work of 5 women is equal to that of 8 boys. Divide Rs. 940 
&mong 5 men, 15 women and 11 boys in proportion to their work. 
93. Divide Rs. 402 among A, B and 0 so that $ of A's 
share —£ of B's share = of O's share. 
24. Of three boys the firs& boy had 
8 pieces of loaves and they ate them eq 
had no loaf with him paid 21 P. as the price of his share. 
should this amount be divided between the other two ? 
95. Divide Rs. 870 among A, В and О so that '5 of A’s 
share —'6 of B's share —'75 of O's share. [D. B. 1924] 


96. Divide Rs. 500 among 3 men, 
that for every 37/5 P. given to 8 man, 
and a boy gots 9'375 P. 

97. 7 Dg. 5g. of tea are divided among А, Band Oina 
certain proportion so that A gets 1 Dg. 5g. of tea more than O 
and B gots 2 Dg. 2g. 5 dg. of ten less than Q. Divide Rs. 480 in 


the above proportion. 

98. One man, 1 woman and 1 boy work together and got 
Ез, 49.35 P. as wages. They work for 6, 5 and 4 days respec- 
tively and their works &re 88 4:4:3 Find the amount of 
wages each gets. 


4 pieces and the second 
ually. The third boy who 
How 


5 women and 8 boys so 
a woman gots 95 P. 


99. The volumes of three kinds of materials aro 88 3:4:7 
and the weights of equal volumes of the three materials are as 
5:2:6. If they are mixed to form а material of 52 kilograms, 
find the weight of the third material in the mixture. 


FELLOWSHIP OR PARTNERSHIP 


The business which more tha 
their respective capitals is called 
those who contribute capitals to a 
or partner of the business, 
divided into parts proportio 
partners. This method ig с 
It is of two kinds, viz., the в 
partnership, 


п one person start jointly with 
a joint business. Each of 
joint business is called а fellow 
The profit or loss in a business is 
nal to the respective capitals of the 
alled Partnership or Fellowship. 
imple Partnership and the compound 


Simple Partnership : 
Partners are invested in th 
time, the method of dividing 
Partnership, 


When the Capitals of the several 


or losses of the partners will be pro- 

Of their money and corresponding 
It is evident that it is similay to division into 
proportional parts, 


Examples [19] 
1. Aand В enter into Partnership wit 
respectively, They sain Rs, 300 in 1 
profit be divided ? 
[First Method] Rs, 120 
Profit on Rs, 200 


h Ез, 1200 and Rs. 800 
year. How should the 


0+Rs, 800=Rs, 2000. 
0— Rs, 300, 


&nd B will get Rs, 3 
[Second Method] A's capital : 
=1200 : 800=3 ; 9, 
-. Аз profit=Rg, 30052 
and B's profit — Rs, 300x2 


B's capital 
8+2=5 

= Bs. 180, 

= Rs. 190, 
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Si 15. — B tui dde partnership. A puts in Rs. 800 
186 July. They make a E КГУ ААА ор s n s 
should the profit be divided ? жұр таған Go 
Here, capitals of А, В and C have been employed for 12, 8 and 
6 months respectively. 
`. A's share : B's share : O's share 
=800 x12: 600x8: 500 x6=9600 : 4800 : 3000 
=16:8: 5. 16+8+5=29. 
/. A's profit = Rs, 348 х45=Вз. 192. 
B's profit = Вз. 348 x зу = Вз. 96... 
and O's profit = Rs. 348 х чу = Ве. 60. 
3. А, В and O stort a business with capitals of Rs. 1000, 


Rs. 800 and Rs. 600 respectively. After а few months A invests 
Rs. 300 more in that business. The total profit amounts to 
Ез. 300 in one year and О gets Rs. 72 as his share of profit. 


When does A put in Rs. 300.in the business ? 
С gets the same profit by investing Rs. 600 for 12 months as 
by investing Rs. 600x12 or Rs. 7200 for 1 month. 
-. profit on Rs. 7200 for 1 month=Rs. 72 
5 39 Bad. 10, „ ләт igo Rs. 100 
profit on B's capital — às X (Rs. 800 x 19)— Rs. 96 
and profit on A's capital of Бз.1000 — тас x (Rs.1000 х 12)=Rs.120. 


Rs. 79--Rs. 96--Rs. 190— Rs. 288 
Л. the remaining profit= Bs. 300.— Rs. 988—188 10, 
A gets a profit of Rs. 12 for his extra capital of Rs. 300, 
Now, profit on Rs. 300 invested for 1 month 
ж=тфох Вз. 300=Rs. 3. 
Rs. 300 is employed for (Rs. j9—Rs. 3) or 4 months. 
. A puts in his extra capital of Rs. 300 after 8 months. 
i i i 0 on the 1st 
4. A st business with 8 capital of Rs 90 ; 
of Me period 3 months admits a partner B. What capital 
should B invest then, if the profit of A and B be equal in the 


year ? 
Here A’s capital is invested for 12 months and B’s capital for 
9 months. 
Now, if the profit of A and B be equal, then B’s capital must. 
be 42 or $ times A's capital. 
B's capital=Rs. 900x £=Rs. 1200. 


Eng. Core Arith.—13 


194 CORE MATHEMATIOS IN ENGLISH 


5. A апа B start a business, A invests Rs. 500 for 9 sg 
and B his capital for 6 months. The total profit amounts to 


Rs. 69 and B gets a profit of Rs. 46. What is B’s capital ? 


[ B. U. 1925] 
B's profit Bs, 46, .. A's profit Rs. (09-46) Rs. 93. 
Suppose, B's capital= 2 rupees. 
Now, profit on B's capital ot Rs, x for 6 months А А 
=profit on Rs. 65 for 1 month and profit on A's capital О 
‚ 500 for 9 months— profit on Rs 4500 for 1 month, 
6r 46 = & 2x 4500 _ 1-00. 
^ 4500 aa 2 or, 62-9 00 .. m 
". 4500 ag ^05 62—2x4b Б 6 
“. B's capital = Rs, 1500. 


9. A invested Rs. 1800 and В Rs. 1000 for 9 months in а 
business, 


E f 
If the profit of A and B be equal, find the period o 
time for which А capital was invested, 


Suppose, А" capital wag invested for д months. 

Profits of A and B are equal. Г. 1800ж:>=1000 х9, 

© ЗАЙРА. А, A. Tested ie capital tor Б monti": 
T. A invested Rs. 600 and В Rs, 900 for 4 months in 8 


business. If A's profit be wr of the total profit, find for what 
period A's capital was invested, 


A's profit— 3 of the total profit, 


". B's profitz (1. Үт) or 1% of the total profit, 
/. A's profit : B'g profit = 35 : Yr-5:6. 
Suppose, A's capital wag invested for > months. 


p 


900х4 6 678 - x 


A, 
".. A invested his capital for 5 months, 


8. The capitals of A, B и 
өзді; A withdraws halt of his capital. s 
after 8 months more the total profit amounts to Rs. 1212, fin 
what profit each will get. 


: : 47. i re 
and C invested in a joint business а 


A8 $:f:l0r as 10:19:15, 
$65 if A investe Ba, 20, then B invests Rs. 12 and О Rs. 15. 
“+ LA invests Ба 10 for 4 months and Re, 6 4or the remaining 
8 months, Е. 
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Profit on Rs. 10 for 4 months profit on Rs. 40 for 1 month ; 
and profit on Rs. 5 for8 months — profit on Rs. 40 for 1 month. 
A's profit — profit on Rs. 80 for 1 month. 
Similarly, B's profit = profit on Rs. 12x12 or Rs. 144 for 1 month, 
and O's profit = profit on Rs. 15x12 or Rs. 180 for 1 month, 
the profits of A, B and C are as 80 : 144 : 180, 
ог, as 20:36:45. Now, 20--86--45--101, 
A's profit—Rs. 1919 x gx — Rs. 240, 
B's profit — Rs. 1219 x урт Вз. 432, 
and O's profit=1212 x 393 — Bs. 540. 


Exercise 19 


Ram and his friend start a joint business with Rs. 400 and 


ale 
r one year the total profit amounts 


Rs. 500 respectively. If afte 
to Rs, 180, how will the profit be divided ? 


9. A and B invest Rs. 600 and Rs. 750 respectively in a 
business. If after one year there is a loss of Rs. 72, how much 


loss will each bear ? 

3. A, B and O starb a bu 
Rs. 1500 and after one year A gets Rs. 80, 
Rs. 190 as profit. Find the respective capitals invested. 


4. A, B and О put in 100 guineas, 100 sovereigns and 100 
Crowns respectively in a joint business. If they incur a loss of 
£23 after 1 year 6 months, what is Q's loss ? 

5. Threo milkmen hired a pasture at 
Rs. 45. The first man tends in it 25 cows, 
Cows and the third 35 cows. How much of thi 
Day ? 

6. А and B make a profit of 


A's capital is Rs. 600 and his prof 
7. Three persons start 8 business and their capitals are as 


3:8:5. If the first man gets Rs. 60 less than the third as his 
Profit, find the total profit. 


siness with a total capital of 
В Bs. 100 and С 


an annual rent of 
the second man 30 
e rent should each 


Rs. 150 іп а joint business. If 
t is Rs. 90, find B's capital. 
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8. Three persons enter into partnership. The first man нк 
4 of the total profit, the second $ and the third tho — 
part of the profit. If the capital of the first man is Rs. 700 mor 
than that of the second man, find the capital of the third man. 


9. A, B and О make a profit of Rs. 1000 in a join 
business. If A's capital : B's capital : : 2:3 and B's capital : к. 
capital::2:5, how should tho profit be divided among A, 
and 0? [O. U. 1932] 


88 with a capital of Rs 500. В and С 
and 5 months respectively. If B invests 
that business and if the profit amounts 
how much profit should each get ? р 

D start а business jointly. А puts т 
Rs. 1200 on the first January, B Rs. 1500 on tho first April: 
© Rs. 1800 on the 1st July and D Rs. 9100 on the Ist ame. 
If the profit amounts to Rs, 900 in 1 year, how shouid the prof 

be divided ? [D. B. 1932] 


of three partners im а businoss 97° 
85Р. and Hs, 2391.16. respectively: 
31, how Should it be divided among 6 
partners ? 
13. A, B and © вањ a business, А їпүөзїз Rs. 9100 for 
3 months, B Bs, 6825 for 9 months and О Rs, 8190 for 5 mont 
Ifthe total profit amounts to Rs. 4158, how much profit ghoul 
each get ? 


[P. U. 1930) 
М. A and B hire a meadow for £54, А puts in 23 hne 
for 27 days and В puts in 21 horseg for 39 days, How much 1 
the rent should each pay ? ed. 
15. A and B start a business with capitals of Rs. 3000 "^ 
Rs. 4500 respectively, After 8 months A puts in Rs. 2500 Ж 
and after 7 months more the total profit amounts to Rs. 26] 
How much profit will each get ? [P. U. 19 


16. A and B enter into Partnership with Rs. 300 and Rs: "s 
respectively, After 6 months A puts in Rs, 400 more, bu ie 
Шири а. Wie, TONUA у anh, ta the business in one yea" 
Ев, 61.75P., find the profit received by A and B. 


10. A starts a busine: 
join that business after 3 
Вз. 600 and О Rg, 800 in 
to Rs. 340 in one year, 

1. А, B, © апа 
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17. Ina joint-stock business the capitals of A, В and O are 
asé:3:4. After 4 months A withdraws half of his capital and 
after 8 months more the profit is Rs. 2094. Find what profit A 
will have. [P. U. 1910] 

18. Ina joint-stock business B's capital was half as much 
again as A's. After 8 months B withdraws half of his capital 
and after 2 months more A withdraws + of his capital. If the 
Drofit for the year be Bs. 530, how much profit will each РД ? 


19. A, B and C enter into partnership with capitals of 
Rs. 600, Rs. 800 and Rs. 900 respectively, After a few months 
A puts in Rs. 300 more. After a year the profit amounts to 
Rs. 300 and О receives Rs. 108 as his share of profit, When does 
A put in Rs. 300 ? 

20. In a joint concern A's capital : B's capital—5 : 4, After 
3 months A withdraws 2 of his capital and B $ of his capital. 
If after a year the profit is Rs. 670, how should it be divided ? 


UNITARY METHOD 


[ Income-taz 1 | 
You have already learnt Unitary Method. А further discus» 
Sion is made here. . 
Income-tax : Every man, merchant or joint family has to 
Pay a tax on his income. This is called income-tax, The 
Sovernment of a country levies and realises this income-tax It 
is fixed at a certain rate per rupe. As 4 P. (say) in the rupee, 
Or ав 3d. in the pound. The Government exemplis income to 
a certain extent from income-tax and levies income EXE GR the 
rest of a man's income, if it exceeds that limit. Suppose income 
Up to Rs, 3000 is exempted from tax. If a man has an annual 
income of Rs. 3000 or less, be ig exempted from paying any 
1 income of Rs. 5000 will _ 


income-tax ; but а man having an annua 
have to pay an income-tax on Rs. (5000 - 3000) or A 2000 at a 
Certain rato. This rate increases with higher and higher levels of 


income, Government prepares 8 schedule of these rates of 


ineomo.tax, 
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If а man pays premium for life insurance, then the income- 
бах on the amount of premium is exempted from tax. Gonorally 
the amount paid as premium to the extent of 2 of the total income 
is free from income-tax. But И + of the total income exceeds 
Rs. 8000, then only Rs. 8000 of the premium is exempted from 
income-tax. To ascertain income-tax in such cases first find the 
income-tax on the whole taxable income and then determine the 
income-tax on the exempted amount of Premium at the same rate. 
The difference of the two taxes is the required income-tax. 


The solution of problems on income-tax by the Unitary 
method is shown below 2 


Examples [20] 
1. Find the income-tax on Rs. 13420 at 5 P. in the rupee. 
Income-tax on Re. 1=5 Р. 

2% » on Rs. 13420=5 x 13420 P.— Bs. 671. 
2. After paying an income-tax at 4 P. in the rupee а шап 
has Rs. 5760 left ; find hig gross income, 

He has ( Re. 1- 4 P, ) or 45 rupee left out of Re. 1. 

/. Re.lis left when the income is Rs. 200, 
^ Rs. 5760 is left when the income is 


Rs, 29258780 or Rs. 6000. 


-. he gross income Rs. 6000. 


8. After paying an income-tax at the rate of 9% а man finds 


that his income decreases by Rs. 200, What is his whole income ? 


Income decreases by Rs. 2 on the total income of Rs. 100, 


` П n ‚ Bel ,, noon m „ Rs. 295 
5 om "o. m» BLEU. 2 75 Зе 
or Rs. 10000 


the reqd. іпсоте= Rs. 10,000, i6 
4. When income-tax is 7 cents in the dollar, a person has i 
pay 52 dollars 60 cents more as income-tax than when the tax 


5 cents in the dollar. Find his income. 


7 cents — 5 conts=2 cents ; 52 dollars 60 cents =5260 cents- 
Income-tax increases by 2 cents on the income of 1 do della 
mI n" " » 5960 cents n m pe dollars- 
-. the reqd. income =2630 dollars. 
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ЖА. = of a man decreased by Rs. 860; but the 

ети aving been increased from 4 P. to ӘР. in the 

до. в i2 pay the same amount of income-tax as before. 
à was his income at first ? 

Since the income decreases by Rs. 360, the income-tax should 
haye decreased by 360 x4 P., or 1440 P. But now the rate of 
income-tax increases by (5-4) or 1 P. in the rupee and .. he 
has to pay income-tax of 1440 P. more at 1 p. per rupee on the 
present income, .. his present income is (1440 P.+1 P.) rupees 


or Rs. 1440. 
<. the required first income=Rs. 1440-+Rs. 360=Rs. 1800. 
6. The income-tax on the income above Rs. 3600 at 6 P, 
6. What is the gross income ? 


in the rupes is Rs. 12 
tax on the income of Re. 1. 


6 P. or Re. 155 is the income- 
Re, 1 "n "n n Rs. 289 
5. Rs. 126 3 эн. % Ra. 100x129 or Rs. 9100. 
e—Rs. 3600 -4- Rs. 9100=Rs. 5700. 


the reqd. gross incom 
Р 7. Tho first Rs. 3000 of the income is 
income-tax, А man pays Rs. 120 as income- 
rupee on the rest of his income. What is his 


not subject $0 ап 
tax at 9 pies in the 
gross income and | 
n his whole 


what rate por rupee does he pay on the average О 
income ? [w. В. S. Е. '58] 
Эр. = Re. 1937 Re. or 
-. Re. зз is the jncome-tax on the income of Re. 1, 
и. Бө. 1 À " 5 Вв. % 
Rs. 120 Ж Ж ji ms, 545430 
or Rs. 2560 
60 — Rs. 5560. 


= нв, 3000-- Rs. 95 
5560-- Rs. 190 
the average 


Г. the gross income 

Again, income-tax on Rs. 
income-tax in the тирөө оп 
=Ro. ыо = Ве. ет ттер. 

8. Тһе first Rs. 3000 ofa man's income is exempted from 
income-tax and tax is paid at 3 paise in the rupee on the next 
Rs. 2500 of his income and at the rate of 5% ona further income 
up to Rs. 2000. If Біз monthly income be Rs. 600, find the 


amount of income-tax he has to pay in a year. 
The annual income of the man=Rs. 600x12=Rs. 7200. 
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Of this income the first Rs. 3000 is not subject to income-tax. 
Of (Rs. 7200- Rs. 3000) or Rs. 4200 he has to pay an 
income-tax at З Р. in the rupee on Rs. 2500 and at the rate of 
5% on his remaining income of (Rs. 4900 — 2500) or Rs. 1700. 
Now, income-5ax оп Re. 1—3 Р. 
income-tax on Rs. 2500—3 P. x 2500—Rs. 75. 
Again, income-tax on Rs. 100 = Rs. 5 . 
-. income-tax on Hs, 1700 — Rs. 5x 17— Rs. 85. 


the man has to pay Rs, (75--85) or Rs. 160 as the 
income-tax in а year. 


9. An income up to the first Rs. 2500 is free from income.- 
tax, but a further income of Rs. 2320 is subject to an income-tax 
at 4 Р. in the rupee and the income above this is subject to an 


income-tax at 6 P. in the rupee, If а man pay altogether 


Rs. 169.60 P. in a year as income-tax, find his annual income. 


Income-tax on Rs. 2390—4 P. x 2320=99280 Р. 


=Rs, 92,80 P. 
income-tax on the income above Rs, 2320 


= Rs. 169.60 P. – Rs. 99.80 P.=Rs. 76.80 P, 
Ап 


income-tax is levied on this income at 6 P. in the rupee. 
*. his income above Rs. 2390 


=(Rs. 76.80 Р--6 P.) rupees — Rs, 1980 
his total annual income 


= Rs. 2500+Rs. 9320-- Вз. 1980= Rs. 6100. 
10. The annual income of a person is Rs. 7225. The first 
3000 of his income is free from income-tax and the income 

above this is subject to an income-tax at 3 Р. in the rupee. But 
he is exempted from paying an income-tax at the rate of 3% on 
his annual provident fund deposit of Rs. 150. Find the total 
amount of the income-tax he has to pay in a year, 

Rs. 7225 — Rs. 3000 =Rs. 4995. 

Rs. 3000 is free from income-tax. 


income-tax on Rs. 4995—3 Р.х 4925 — Bs. 196.75 Р. 


An income-tax on Rs, 150 at 3% is exempted from this 
income-tax due, 


Rs. 


Income-tax on Rs, 150 at 3%=Rs. 4.50 Р; 


.. he has to pay an income-tax of 
(Rs. 126.75 P.— Rs. 4.50 P.) or Вз. 122.25 P. annually. 
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11. Tho annual income of а man is Rs. 5000 and he pays 
Rs. 1360 as premium of life insurance in а year. The first 
Rs. 3000 of his income is free from income-tax and i of the 
total income or Rs. 8000 ( whichever is less ) is exempted from 
an income-tax for payment of premium. Find the amount of 
income-tax he has to pay per year at the rate of 5 P. in the 
rupee, 

The man has to pay an income-tax on (В 
or Rs. 2000. 

Income-tax on Re. 1—5 P. 

income-tax on Rs. 2000—5 P. x 2000 —Rs. 100. 

1360, but + of his total 


the income-tax on Rs. 1250 
ome will be 


s. 5000 — Rs. 3000 ) 


The man pays а premium of Rs. 

income of Rs. 5000—Rs. 1250, 
in proportion to the income-tax on his whole inci 
exempted. 

income-tax on Rs. 5000=Rs. 100, 
Re. 1= Bs. во or Rs. Po 
» Rs. 1250=Rs. go X 1250— Ез, 25 

he has to pay ап income-tax of (Rs. 100 — Вв. 25 )or 
Rs. 75 annually. 


= ” 


Exercise 20 


1. Find the income-tax on Rs. 9200 at 3 P. in the rupee. 
come-tax at the rate 


9. Aman pays Rs. 479.50 P. as in 


of 5 P, in the rupee ; find his income. i ; 
3. What net income will remain after paying ап income-tax 


on Rs. 450 at the rate of 25%? , 4 
4. After paying an income-tax at 4 P. in the rupee a man 


has Rs, 480.94 P. left, find his gross income. 
5. If the rate of incomo-tax increases by 1 P. in the rupee, 


the net income of 8 man after paying income-tax decreases by 
Rs. 12.10 P. What is his gross income ? 
6. When the income-tax is 7 P. in the rupee a person has 


to pay Rs. 170.80 P. more than when the taxis 5 P. in the 


rupee. Find his income. 


р 
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7. The income of a man decreases by Rs. 650, but the rate 
of income tax being raised from 4 P. to 6 P.in tho rupee he 
has to pay the same amount of income-tax as before. What was 
his income at first ? 


8. Тһе total income of a person is Rs. 4650. He has to pay 
an income-tax at 3 Р. in the rupee on his income above 


Bs. 2500. What is his net income after payment of income tax ? 


9. A person pays an income-tax of £68 at the rate of Sd. in 


the pound on his income aboye £1500 up to which he is exempted 
from paying an income-tax. 


What is his net income after pay- 
ment of income-tax ? 


10. After paying an income-tax at 8 P.in the гарее a man 
has Rs, 552 left. Ifhe pays the income-tax at 7 P. in the rupee, 
what income will be left after payment of income-tax ? 


11. А person pays on his salary.an income-tax of 9 pies iD 


the rupee and contributes one-anna,;in'the rupee to Provident 
Fund. If he has Rs. 445. ба. left-after this payment, what is his 


salary ? [C. U. 732] 

19. The annual income of a person is Rs. 9875 and the first 
Rs. 2000 of his income is not subject to income-tax. After paying 
the income-tax he has Rs. 9481.25 P. left. 


Find the rate of 
income per rupee. 


13. The monthly income of a man is Rs. 695. Но has №0 
pay no income-tax on the first Rs. 3000 of his income. He 
pays an icome-tax at 4 P. in the rupee on his further income 
of Rs. 3500 and then at the rate of 5% оп an income above this. 
Find the amount of income-tax he has to pay in a year. 


14. The annual income of а man is Rs. 5600 and he deposits 
a premium of Rs. 1520 for life insurance in a year. The first 
Rs. 3000 of his income is free from income-tax and % of the total 
income or Rs. 8000 (whichever is less) is not subject to 80 
income-tax for payment of premium. Find the amount of income 
tax he has to pay in a year at the rate of 5 P. in the rupee: 


FOREIGN EXCHANGE AND CHAIN RULE 


Tho table of principal foreign coins. 


Country Principal coins | Country Principal coins 
England America } ...1 Dollar ($) 
putes | ..1 pound (£) Canada (=100 cents) 

w Zealand S Japan ...1 yen (—100 sen). 
ltaly ...1 lira China ...1 tael 
‘Trance Ceylon ...1 Rupee 
Switzerland | ...1 franc (—100 cents) 
Belgium Pakistan ...1 Rupee 
Russia ...1 rouble (=100 pices) 

—(100 copecks) | India ...1 Rupee (=100 P.) 

Germany ...l mare. 


ade of different metals im 


There are different kinds of coins m 
try is not current or 


different countries. The coin of one coun 
accepted in another country. Exchange means the giving or 


receiving of a sum of money of one country equal in intrinsic 
value to a given sum of money of another country. Money 
made in commercial field. 


transactions are thus 
Gold is the medium of this exchange. 
The relation or ratio of the actual value o 
coin of one country to the intrisic or real value of go 
in а coin of another country is called Par of Exchange: Pound 
is an English coin and Franc is а French coin. If one pound 
contains 9572 times the quantity of gold contained in one frane, 


the par of exchange of в pound is 2572 francs. 
bual or marketable value at any 


The rate of Echange is the aci 
time of a coin of one country, 88 estimated in terms of a coin of 
the other country. It may be equal to, greater than or less than 
the par of exchange. When the rate of exchange is greater than. 
the par of exchange, it is said to be at а permium. 

When the rate of exchange is less than the par of exchange, it 


is said to be at a discount. 


This exchange between $ 
ог through the medium of one or more countries. 


f gold contained in & 
lä contained: 


wo countries may be made direct 
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Money transactions between one country and another are 
usually carried on by means of Foreign Bill of Fachange or 
briefly Foreign Bills or by Draft, Hundi etc. . 

The following is the usual process :—Suppose an Indian 
merchaut wants to transmit a sum of money to another merchant 
in London. He goes to a banker and pays in local money a sum 
equivalent to the amount payable in London at the current rate 
of exchange. The Bank sends the bill or hundi or draft to the 
merchant in London, who presents it to the local branch of the 
bank and receives the amount. Discussion about ‘draft’ has beon 
made hereafter, 


Problems on Exchange can be easily worked out by the help 
-of the Chain Rule. 

The brief method of repeated applications of unitary method 
is called the Chain Rule. In the chain rule the different 


‘quantities should be so placed that no two quantities of the same 
kind are in the same column. Note the following examples : 


Example [21] 


1. If 8 sheep cost as much as 12 goats, 6 goats as much a8 
40 cocks and 20 cocks as much as 32 ducks, find the value of one 
‘sheep, one duck being worth Re. 1.90 P. 


(Solution by the Chain Rule] 


Cost of 8 sheep=cost of 12 goats, 
Cost of 6 goats=cost of 40 cocks, 
Cost of 20 cocks=cost of 32 ығыр 
Cost of 1 duck—Re 1. 20 P.— = Вз. $ 
the reqd. cost of 1 sheep— Rs. ж. c re 19.90 P. 
2. If 5 sheep cost as much as 8 goats, and 30 goats cost 88 
much as 3 cows, how many cows will cost as much as 50 sheep ? 


[G. 0.69] 
Suppose the required number of cows —g. 


Now, Cost of 2 cows=cost of 50 sheep, 
Cost of 5 sheep=cost of 8 goats, 
Cost of 30 goats=cost of 3 cows. 
2 or the required number of cows —592852—8. 
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3. If 9 sheep cost 185 franos, cost of 2 cal 
, ves be equal to 
% of the cost of 1 bullock, 15 sheep cost as much as 2 bullocks 
and if 5550 francs are worth £2., how many calves will you get 
at the cosb of £25 ? [C. 8.1 
Suppose, the required number of calyes = 2. 
Now, cost of 2 calves = £25 
£9 —55'50 francs 
185 francs=cost of 2 sheep 
Cost of 15 sheep=cost of 2 bullocks 


Cost of 2 bullock- cos of 2 calves 
95x 55'50х2х9х2_ 6 


æ or the reqd. number of calyes= 2185155} 
4, If 9 Eg. of rice be worth 4 Kg. of sugar, 14 Kg. of sugar be 
worth 1'5 Kg. of tea, 2 Kg. of tea be worth 5 Kg. of coffee and if 
9 Kg. 5 Hg. of rice cost Re. 1.25 Р., then what is the cost of 
11 Kg. of coffee ? 
Suppose, the read. cost of 11 Kg. of coffce—2 rupeen. 
2. Rs. æ= cost of 11 Kg. of coffes, 
Cost of 5 Kg. of coffee = соз of 2 Kg. of tea 
Cost of 175 Kg. of tea=cost of 14 Kg. of sugar 
Cost of 4 Kg. of sugar cost of 9 Kg. of rice 
Cost of 2'5 Kg. of тісе-- Вв. 1.25 р, 
„о p= 11X2X14x9X125 рев Re, 46.20 Р. 
5хг5х4х25 
the reqd. price of 11 Kg. of coffee — Rs. 46.90 P. 
80 marcs, 161 mares=100 francs, 95 francs 
d.=Re. 1. How many rupees are equal to 
[P. U. 1916] 


Б. 19 dollars— 
—] pound and 1s.4 
3059 dollars ? 

Suppose, the reqd. number of rupees = #- 

Here the chain should be as follows : 
Rs. д=3059 dollars 
19 dollars 80 marcs 
16`1 marcs = 100 francs 
25 francs =£ 1=240 d. 
1s. 4d. or 16а.=Ве. 1. 


_ 8059 х 80 x 100 x 940 Xx 1_48000 
B=  i9x161x920x16 
the reqd. rupees = Rs. 48000. 
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4 { New York purchased goods worth 4004 
Ped 4 Таса s rate of exchange betwecn London and 
New York be 4'865 dollars— £l, and that between London and 
Geneva be 25°48 francs— £1; what should be the cost of the 
goods in dollars ? [C. U, '38, '49) 
Suppose, cost of the goods=z dollars. 
.. x dollars=4004 francs 
25°48 franos— £1 
£1=4'865 dollars 


4004 x 4'865 


РА 2548 $7 764'5 $ (nearly) 


the cost of the goods —764'5 dollars (nearly). 


7. The rate of exchange between London and Calcutta is 16 
and that between London and Paris is 964, What is the rato 
of exchange between О 


alcutta and Paris through the medium of 
London ? 
From the given condition we see that the rates of exchange of 


Calcutta and Paris with the same country are 16 and 9264 
respectively. /. Rs. 16=96'4 francs 


4 Re, 1=26'4 franes-16—1'65 francs. 
4. the reqd. rate of exchange is Ro, 1—1'65 francs, 
8. A merchant of Bomba, 


. і y owes Rs. 1410 to в marchant of 
Berlin. He repays his debt through a London Bank. If the rates 


of exchange be as follows: Re. 1-15. 44. and 1 mare=11# d., 
how many mares will the merchant of Berlin get ? (1,1280 
Suppose, the merchant of Berlin gets 2 marcs. by the 
chain rule, 2 mares=Rs, 1410 
Ве. 1=1s. 4d. — 10d. 
114 or 42 d.=1 mare 
g=1410x16x1 marcs =1920 mares. 
IXS 
*. the merchant of Berlin will get 1920 mares. 


9. A Bombay merchant has to repay a debt of 10000 francs 
to a Paris merchant. Which is more advantageous for him to 
remit, directly to Paris or through the medium of London ? 
The rate of exchange in the first саве іѕ 1 franc—10 as. 6 p. and 
in the second case it ig 1s. 34.= Во. 1, and 25 francs=1 sovereign. 

(0. U. '84] 
when the bill is drawn directly on Paris 
the expenses=10 as. бр. x 10000— Rs, 6569. 8 as. 


In the first case, 
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In the second case, suppose т rupees— 10000 francs 
25 francs=£1=240 d. 
1s. 84. or 15 d.—Re. 1. 


9 
10000240 rupees = Rs. /6400. 
95x15 


if money be remitted through London it will be less costly 


and therefore more advantageous. 


10. A Madras merchant owes 8 895. 4s. to a London 


merchant. Не finds that if instead of sending the money direct 
to London, he sends it through Paris, he may save Rs. 104. The 


rates of exchange are as follows: Re. 1--171 francs., £1=25'°2 


francs, Find the rate of exchange between London and Madras. 
Hore, we have first to find how many rupees are worth 
3395. 4s., suppose it is equal to 2 rupees. 


by the chain rule, £1=25'2 francs, 
1°71 francs — Re. 1 
т гареез= 895. 4s, = 01516. 


25'2x 1x 1976 rupees = Rs. 5824. 
1x1"71x5 


the merchant has to spend Вз. 104 more, if he sends 


‚ money direct from Madras to London, 
tho rate of exchange between Madras 
Rs. (5824+104) or Rs. 5998— £15 5. 


“ Re. 1—4£5:1210.— 005—8 8, 71 s. Ad. 

the reqd. rate of exchange is Re. 1--15. 44. 
ois 3francs—1 rupee. If the Paris 
в сап be had in 


and London is 


11. The par of exchang 
money be at a premium of 10%, how many franc 
exchange for Rs. 2310 ? 

At the par of exchange 3 francs=Re. 1. 
at the premium of 10% 8 francs= 
at the premium Rs. 1j is exchanged for 3 francs, 

Ro. 1 is exchanged for 89 francs, 


anged for 77 X 2310 or 6300 franos. 


-. Ез. 2310 is exch 
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12. The par of exchange is 15. 64. per rupee, At sip 
discount should the rate of exchange be во that Rs. 662. 50 P. 
may be exchanged for £47. 14s. ? 

Rs. 662.50 P. is exchanged for 247.145. 

1. Rs. 6623 = 04715 

nA Re. 1= E(X тв) = 0195 

Agsin, at par of exchange, Во. 1=$s.= £45 

“. the discount on 446 = £45 - тўк)== Аб 
i ” ” "£ 1=215059== Say 
4% 5r. £ 100— 2309 — 64, 

the rate of exchange is аб а discount of 4%, 


Exercises 21 


l. If the rate of exchange is 1 s. 4:8; d, —1 rupee, how many 
pounds etc. can be had in exchange for Rs. 100000. 

2. If the cost of one metre of cloth is 165 francs and 
Rs, 100=780 francs and 1 yard—91*44 сш. find the cost of 1 yd. 
of cloth in rupees and annas. 

9. If the rate of exchange be 1s. 6d. 
rupees сап be had in exchange for 09, 5s ? 

4. The rate of exchange between Calcutta and Yokohama is 
Re. 1. 9$ as. per Yen, betweeu London and Calcutta ls. 544. per 
rupee and between Yokohama and New York 759 dollar per yen. 
What should be the rate of exchange between London and New 
York through the medium of Yokohama ? 

5. A bill of exchange is purchased at Caleutta at tho rate of 
1з. 8d. per rupee and sold at Paris at the rate of 24 francs рөг 
Pound. Find the rate of exchange between Calcutta and Paris. 

6. One ounce of gold is worth £7. 64. in London. If 1 0% 
=28'35 grams and £1=4'86 dollars, find the cost of 21 grams of 
gold in dollars, ЕАС 

7. A Calcutta merchant wants to remit £300 to a London à 
merchant. If the rato of exchange be 1s.4d.—1 rupee, how - 


many rupees should be deposited in a Calcutta Bank to have ® 
bill of exchange for £300 ? 


=1 rupee, how many 
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8. If the rates of exchange of Calcutta and Paris with London 
are 15 and 25'23 respectively, find the rate of exchange between 
Calcutta and Paris through the medium of London. 

9. It costs Bs. 12. 1a. including postage of Re. 1. Заз. to bring 
a book from London. The book-seller allows a commission of 
9d. per shilling on the face value of the book and the rate of 
exchange is 15. 44.=1 rupee. What is the face value of the book 


in English money ? [C. U. 1906] 
10. 14 goats cost as much as 3 sheep, 7 sheep cost аз much 
as 2 cows and 9 cows cost 88 much as 7 horses, what is the price 


of a goat when в horse costs Rs. 90 ? 
11. 94 cows can be had in exchange of 6 horses, 8 buffaloes 
can be had for 10 cows, 15 asses for 4 buffaloes and 32 sheep can 
be had for 8 asses. What is the price of one horse when 9 sheep 
cost Rs. 25 ? [D. B. 1926] 
19. What is the value of а draft of 51030. 75. 64. опа 
London Bank at the rate of exchange of 15. 3154. per rupee ? і 
13. A Bombay merchant is to remit £1000 toa London 
If instead of sending the money direct to London he 
gh Paris, he has to spend Rs. 200 less. 


The rate of exchange between Bombay and Paris is Rs. 617 — 2016 
Paris and London is 50°40 


francs and the rate of exchange between 
francs=£1. What is the rate of exchange between London and 
Bombay ? [B. U. 1922] 
14. A merchant in New 
purchased at 5000 dollars in 
4s. 6d, Bill for what sum in 
when bills are at а premium of 93 
15. Exchange Rs. 2910 for En 
discount of 3%, given that at Pax Re. 1=1s. 6d. 


merchant. 
remits the amount throu 


he price of goods 
lar being equal to 
English money must be drawn 
% in London ? (0. 9, 1945] 
glish money when it is at а 


York has to pay $ 
London, 1 dol 


ER 
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METRIC SYSTEM 


Metric Linear Measure 


Metre. In this system the unit of length or linear unit is 
named metre. Adjective from ‘metre’ is ‘metric’ 


: во this system 
goes by the name of Metric System. 


Metre is taken to be the ten-millionth 
circumference of the earth ( 
the equator ). 


bart of quarter of the 
le. of the distance from the pole to 


— Üireumferance of the Earth 
1 metre= 
40000000 


Thus, 1 melre— 39370118. . inches, In brief, 1 metre= 39°37 inches. 


Units of length 


10 millimetres (mm,)=1 centimetre (сш.) 
10.centimetres — 1. decimetre (dm.) 

10 decimetres — 1 metre (m.) 

10 metres =1 decametre (Dm.) 

10 decamotros —] hectometre (Hm.) 

10 hectometres=1 kilometre (Km.) 

10 kilometres=1 myriametre (Mm.) 


Conversion table 


i! inch ='095399.. motro— 954 mm. 
1 foot = "3048... metre 3048 ош, 
Ti yard = 91438. . metre — 91 m. (Арр.). 
1 mile=1609'3149...metres=1°61 Km. (Арр.). 
Dm s mile—'69 mile (App.) 
1 metre= 15, yards —1'09 yards (approximately). 
Metrie Square Measure 
The area of a Square whose each slde is 1 metre is 1 square 
metre (іш. by 1m.), In this way, the area of a square whose each 
side is 1 decametre ig 1 Square decametre. One square decametre 
is the unit of square measure in metric system, It is called an are. 


s. 1 ае=1 Square decametre— 100 Square metres. 
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Table 
1 are— 190 sq. yards (Арр,) 
10 centiares—1 deciare, 1 hectare—2$ acres (App.) 
10 deciares=1 aro, ` 1 асгв-- 40 hectare 
10 ares —1 decare, eto, 1 ва. yard — 84 sq. m. 
100 hectares=1 sq. Km. 1 sq. inch —6'5 sq. ош. 


1 square mile —2'59 sq. Km. 


Metric Cubic Measure 


The unit of volume is the cubic metre which is the volume of 
а cube whose length, breadth and height or thickness or depth are 
each a metre. This cubic unit is called a Stere and is used in 
measuring huge objects, wood, etc. 10 steres make a decastere, etc. 

The unit of capacity, for measuring liquid is called the litre 
and is equal to one cubic decimetre, i.e., the capacity of a cube 
whose length, breadth and depth are each one decimetre. 

1 Litre—'99 gallon, 1 gallon=4'55 litres. 

1 cubic metre=1'31 cubic yards, 1 cubic yard="76 cubic metre. 

Table 


1000 cu, millimetres=1 cu. centimetre, eto. 
10 millilitres (ml.)=1 centilitre (cl.), ete. 


Metric Weight Measure 

The unit of weight is the gram (or gramme) which is the 
weight of one cubic centimetre of distilled water at its maximum 
density (at 4° centigrade). : 

lkilogram —1000 gram weight of 1000cu. centimetre of water 
= weight of 1 cu. decimetre of water=weight of 1 litre of water. 

100 kilograms =1 quintal. 

1000 kilograms=1 Tonne or Metric ton, 

1 tonne=0°98 ton ; 1 боп=1`02 tonne. 

1 quintal = 197 cwt. (hundred weights). 

lgram-'09 tola ; 1 tola =11'66 gram ; 

1 kilogarm —1'07 seers ; 1 seer—0 93 kg. 

1 kg.—94 ths. (Avoir) =86 tola (App.). 

1 15.—0'45 kg. ; 1 maund— 037 quintal. 

1 quintal—92'68 шацца ; 1 chhatak = 58 grams (App). 
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French Money 


10 centimes=1 decime 
10 decimes —1 franc (fr.)=4 shilling (nearly). 
20 francs —1 Napoleon. 


Examples [22] 


Reduction in Metrie System 


1. Reduce 217032005 millimetres to metres, kilometres ete. 

[ As in writing the digits of a number, first place the digit in 
the units’ place of the givon number of millimetres just below the 
millimetre’s place and thon put each digit to the left one by one 
just below each respective higher units, Now read off the number 
of units from the left to the right] 


Myria ^ Kilo Несіо Deca Metro 


deci centi milli 
21 7 0 3 9 0 0 5 


-. 917039005 millimetres=21 Mm, 7 Km. 3 Dm. 2m. 5mm. 

2. Express 7 Mg. 2 Kg. 4 Dg. 8g. 5 eg. in grams. 

[Here also place tho given quantity as in the previous method. 
Then put the decimal point just to the right of the unit in which 
the given quantity is to be expressed. ] 

Myria ^ Kilo Нео Deca Gram deci conti milli 
7 2 0 4 8 0 5 0 
the given quantity=72048'05 grams. 

3. Express 4'203608 kilolitres as a compound quantity- 


[Here 4 is a whole number, .. it should be taken as 4 
kilolitres and each figure to the right should be taken ono by one 
as the successive sub-unit.] Thus, 

4'203608 kilolitres = 4 kilolitreg 2 hectolitres 3 litres 

6 decilitres 8 millilitres, 


Addition and Subtraction. In metric system the processes 


of addition and subtraction are just like those of addition and 
subtraction of compound quantities. 
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4. Multiply 8 Hm. 6 Dm. 7 dm. by 28. 
(Multiplication may be effected by the ordinary method.] 
[Alternative method] The given quantity —8607 dm. 
8607 dm. 
x98 
68856 
.172314 — 
240996 dm. 
the required product=2 M 
Divide 5 Mg. 3 Kg. 8 Dg. 7 в. by 125. 


53087 g. ; 03087 g. +195 =424°696 g. 
6 dg. 9 og. 6 mg. 


m. 4 Km. 9 Dm. 9 m. 6 dm. 


e 


The given quantity = 
tho reqd. quotient—4 Hg. 2 Dg. 46. 


6. Express 3 miles in kilometres. 


' 1 mile=1609°31 metres 
=1'61 Ku. (correct to 2 decimal places) 
` 8 miles=1'61 Km. x 37483 Km. 
7. How many gallons are equal to one kilolitre ? 
1 litre= 1 gallon. 
45 


4765 litres —1 gallon, 5 


1 kilolitzo 2029 gallons=219'78 gallons. 
5 

8. Itone chhatak of sugar cost 5 Р., what does one kilogram 

of sugar cost ? 
1 Kg.—1'07 seers— 
the required cost —1'07x16x5 P. 

Solution of Miscellaneous Problems 
1. Metre is equal to the ten-millionth part of a quarter of 
the circumference of the earth. It 1 metre=39'37079 inches, 
what is the circumference of the eart 

ооб . circumference of the earth 

ште 40000000 
000000 metres 

400 x 3937079 inches 


1'07 x 16 chhataks 
—85'6 P. 


h in miles ? 


the required circumference — 40 
—40000000 x 3937079 inches — 


— 40 8087079 i 
= 409079027952 miles 


=94855'9,..miles=24855 miles (approximately). 
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2. The velocity of light is 3x 10* metres por second and light 
takes 8 minutes to reach the earth from the sun, What is the 
distance of the earth from the sun in miles 2 [1 m.—39'37 X 1 

(C.U. '43 ; D.B. 7341 
In 1 second light travels 3x108 metres, 


in 8 minutes ,, * 3x 10? x 60x 8 metres 
78x10? x 608 х 3937 inches 


3х10°хб0х8х 3937 . 7 в ni 
mA ХОУХӘХ 3937 = 27918 miles. 
12х3х1760 miles—894779794 | 


\ /. the теді, distance=89477979'TS miles. 
9. What does it cost to fence a square plot of land 2'5 acres 
in area at the rate of Rs. 39.37 P. per kilometre ? 
[1 metre = 3987 inches] 
Area of the Square plot —9'5 acres 
=2'5 x 4840 Square yards =25 x 484 Sq. yds. 
“+ each side of the square plot 
= /95 5484 yards 5 x 99 yds.=110 yds, 
/. its perimeter=110 Yyds.x 4—110 x4 ХЗХ 12 inches 


110x4x3x12 110x4x3x12 а 
mU 6 S—— қы A s 
3937 eee "39°37 x 1009, kilometre 


/. the required expenses 
CUM x Rs, 3937 Р. cing тех 3937 Р. 
=11х4х8х19 Р, = Вз, 15.84 Р. 
4 Iti metro=395 inches, find the nearest whole number i 
litres in a cubic foot, [O.U. 11; Ю.В. 98 
. 89$ inches or 39375 inchos—1 metre=100 centimetres. 
—100%12 .. 
1 foot= aro сіп 
1 cubic toot=( 1200 "оме contimetros = (30°4,..)° сш.002' 


397375. 
к 8 
- 000 сп. dm. or litres. [** 1 litra=1 еп, йш.] 


22 798 litros (approximately). 
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5. How many litres of water weigh 1000Ibs., given that 


1 cubic foot of water weighs 1000 oz. and 1 metre=39'37 inches ? 
(0. U..'37 ; P. U. 18; D. B. 47] 


[- 1cu.dm.—1litre, .. first find how many cu. dm. are 
equal бо 1 cu. foot.] 
tox Y ШР СЕ 
cu. foot=12x12x12 cu. inches— (89:37) cu. metres 


ЕСІГІ 3 195x105 
(59°31)5 X19 cu. dm 3937) 


Now, 1000 15.216000 ов. = weight of 16 cubic feet of water 


litres 


s 8 
= weight of UE litres of water 


= weight of 45370696 litres of water. 


6. Given that 1 pound— 7000 grains and 1 gram= 
grains, find the number of grains in an ounce (avoir) correct to 3 
(0. U. '49] 


decimal places. 
1 ounco— ў pound —^$$? grains 
grams=28'350 grams (approximately). 


7. Find in kilograms the weight of 16 hectoliters of mercury, 
[G. U. ^49] 


given that mercury is 13'6 times as heavy as water. 
V 16 HI.=1600 litres=1600 cu. dm.—1600000 cu. om. 
“. weight of 16 НІ. of water 


== weight of 1600000 cu. cm. of water 
—1600000 grams=1600 kilograms. 
2. weight of 16 НІ. of mereury=1600 x 13'6Kg.—91760 kilograms. 


8. If the circumference of the earth be 40000 kilometres and 
the circumference is %* times the diameter, find the radius of the 


earth in miles, (1 metre=99'3709:inohes)) © 10. Б. (High) '50] 
MX radius - 40000 km. 


15432 


7000 
16х16 432 


5? x diameter —40000 km., 


2.  Badius— 49807 km. 


_ 10000 15: 1000 x 39'3709 inches 
il 


—1000011X1099 metres 


ара шИез=3954"2 miles. 
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9. Find the length in feet of a tank which is 2°56 metres 
deep and holds 300000 litres of water, the length being 3 times the 
breadth. (1 metre=39'87 inches). (0. U. '50 эр.) 


The capacity of the cistern (i.e. length x breadth x depth) 
= 300000 litres = 300000 cu.dm. ; its 'depth=2 56m. =95'6 dm. 


_ 300000 — 3000000 
length x breadth = 25-6 8q.dm. об 5 


or, 3 breadth x breadth а, dm 


Or, (breadth) 720700 a. dm, .. breadth=229° dm. 


the теда. length = 2999 Чт. =. m, = 49° x 39:37 in. 


300 x 39°37 2937 
= =- = ы? e 
16 x 19 64 feot=61'5 feet. 


10. 
. 60750 lit 
lead at 
metres. 


An open rectangular tank with a Square base contains 
res of water. Find the cost of lining its inner surface with 
Rs. 5 per square metre, the height of the tank being 3 
[C.U. (High) '50] 
The volume of tho tank = 60750 litres 60750 cu. dm. 
ог, the area of the base х height = 60750 cu. dm, 
But the height = 3 m. — 80 dm., 
the area of the square bage— 94559 sq. dm. =9095 sq. dm. 
length or breadth of the tank = 12095 dm. —45 dm. 
Now, the area of the 4 perpendicular interior surfaces 
=45 dm. x height x 4 —45 dm. x 30 dm. x 4 = 5400 sq. dm 
the area of all internal surfaces including the square haa 
=(2025+ 5400) Sq. dm. = 7495 sq. dm.=74'95 ва. m. 
(^ 1sq. m.=100 ва. йш. 
the reqd. cost= Rs. 5х 74'25—Rs. 371'25—Rs. 871.25 Р. 


А 10 
11. А gallon of water weighs 10 Ibs. ; find its volume in E 
centimetres, (1 Kg. —921 Ibs.) [C. U. 


L 


z49000x5*10... 50500 
xS ir в.== s, Aiia g. 


Volume of I gallon of water==59900, с, —4545'46 cu.cm- 
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12. A decilitre of air weighs '1293 gram. Find the weight 


of а cubic inch of air in grains correct to 4 decimal places ; given 


1 foot=30'4 cms., 1 gram —15'435 grains. [C. U. '50] 


I fostssEdti дй ИЙ inch= 224 06—598 шй: 


1 cubic inch (9/533)? cubic cm. 


_ (9533)? (2533)? |. (2/533)* 
= : = libres EL decilitres. | 
1000 000 Ы 100 тшш, 


decilitres 


. 3 
Weight of 1 cubic inch of air= weight of 2 m 

; ‘533)3 0'5383)? _. ах ; 

of air= 25837 x 1993 —- х'1993 х15`485 grains 

—'8245 grains (App). 


13. Given that 1 yard=0°9144 metre and 01-95 francs ; 


find, correct to a farthing, the ciiference of the fares for the 
railway journey of 250 miles in England and in France, if the 
railway fare in France be 6 centimes per kilometre and 15 4. рет 
mile in England. (G. U. 50] 

950 miles = 250 x 1760 yards = 


409336 m.—4092:336 Km. the fare of 250 mi 
409/336 x 6 _ 9414016 {завез 
—-100 | 00 francs 10075 00 


250 х 1760X "0144 metres = 
les in France 


—409'336 x 6 centimes = 


—9414016 (ғапав-- 2414019 pound £ "9656064. 
land=1s d. x 250 = 


Again, the fara for 250 miles in Eng 
3 x 250 25 dux 
а ча 6 = 15625. 
2х 12x20 s 16 "n 
.. the difference of the fares in the two countries 
=£ 175695- £ '9656064 — 4 2968936 = 11s. 11d. 1a. (App). 
ic 1 bic decimetre 
14, A gallon contains 077 274 cubic inches, а cu 
is 61 cubic ndn and в kilogram 18 9% Ibs. Calculate a QD 
in pounds of 1 gallon of water. | | n 
Volume of 1 gallon=277 274 cubic inches. .. the weight of 
1 gallon of water = weight of 911974 cubic inches of water 


; 277 274 x 1000 | 
— 270214 subic decimetres of water = С M cu. ош. 
61 


pounds = 


of УЕ. grams [. weight of 1 cu. em. of water=1 g.] 
1 


"NOI X _ 277974 „11 pounds=10 lbs. (approximately). 


61х1000 © 61000 2 
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15. А litre of good milk weighs 1032 Kg. After purchasing 
6 litres one morning, I found that the weight was 6198Kgs. pod 
many c.c. of water had been added ? (0. S. ^31 ; D. B. '64] 
The weight of 6 litres of pure milk—1'039 Kg. х6--6199 Kg. 
Again, the weight of 6 litres of milk mixed with water= 
6:128 Kg. А 
the weight of 6 litres of milk mixed with water is 
(6192 — 6128) or '064Kg. less than the wt. of 6 litres of pure milk. 
1 litre— 1000 ca. cm., the weight of 1 litre of water 
=the weight of 1000 cu. em. of water=1000 grams —1 Kg. 
^ if 1 litre of water be mixed instead of 1 litre of pure milk 
the weight decreases by (1:039 — 1) or ‘032 Kg. per litre, 
Now, the weight decreases by ‘032 Kg. in 1 litre, 


» ч 064 Kg. in 164 or 9 litres 
2 litres or 2000 c.c. of water were mixed, 
16. Тһе earth's circumference measured along в meridian i9 
40 million metres or 21600 Nautical miles. 
` metre 39/3708 inches, find the nearest whole n 
a Nautical mile. 


Assuming that 8 
umber of fest iz 


ГС. U. '45 ; @. U. '51] 
21600 Nautical miles = 40000000 metres, 


$ 4 1640000000 
+. 1 Nautical mile 91600 metres 


— 400000 x 39'3708 . — 40 393708 w , 
Po ae ішін 216Х12 [99576076 feet (Арр.) 


17. Itlinch—2'54 om., 1 kg.=9'2 lbs. and the pressure of 


the atmosphere to each square inch be 15 lbs. (Avoir), find " 
grams the pressure per Square centimetre. (р. B. '28 
„294 ста. = 1 inch, 1 ош. re inch 
the atmospheric pressure on 1 sq. cm. 
=the atmospheric pressure on ы 


(2°54)? sq. inch ES 


15 151000 i 
= Kg.— =1056'8 = 8. 
(254)? x22 в (2754)8;,2:9 Brams —1056'8— gram 


15 


(yas Poe 
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18. A shop-keeper usod a kilogram weight in place of а seer 


weight by mistake in selling sugar. If 1 gram = 15`432 grains and 


1 tola — 180 grains, find the percentage of his gain or loss. 
(0. U. 45; G. 0. '59] 


1 seer—80 tolas = 80 x 180 grains 


...80 x 180 80x180 14400 

ХР grams —-—4135. 1000 E =- Қ 

15439 15439 x 1000 kg. “Тыз” 
1kg —15432 seors = 109g seers 


77 14400 
the grocer gives 12s seers in place of 1 seer, and so 


he 9 2 
loses (145 — 1) or 106 seer рег 1 zs seers, 


`. On 100 seers В 199 x 1800 x 100 nih E е 
rs he loses — 1250241989 f seers or 6 7 seers (App.) 


his loss =6'7%(Арр.). 


ll of China is said to be 2 
е nearest square feet, 


19. Ifthe great wa 400 Km. long 


and 7695 mm. thick at the bottom, find to th 
the area of the ground it stands рор. [1 ш=39'37 inches] 
гр. 0. '20 ; D. B. 43] 


quired 8768 is equal to the thick- 


Hore the breadth of the re 
ness ef the wall. 
400000 x 39°37 
00 Km.=2400000 eee ad 


5 16253937 feet. 


length —94 
nud 2 — 1695 = 
breadth=7625 mm.— 1500 1000 x1 
ү 1695 х89'37 
the reqd. MEUSE SP 


—50х 39837 x 7625 x 3937 а. ft.— 196978773 sq. ft. (Арр.). 
Б] < y 


20. The length of а rectangular cistern is З times its breadth, 


ce its depth is 3 metres. 
nd its length in decimetres. 


‚ The depth of the cistern = 3m. 


81000 litres of water, 


If it can contain 
149; E. В. 8. В. '81] 


[0. U. 
--300 cm. 
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The cistern can hold 81000 litres of water, ie., its volume 
4s 81000 litres or 81000000 cu. em. 

". Length x breadth x depth of the cistern = 81000000 cu. em. 


81000000 cu. ет. 
length x breadth = Spe 


З breadth x breadth — 970000 sq. cm. 


= 970000 sq. cm. 


[ 7^ length=83 x breadth 1 
(breadth)? — 90000 sq. em. 


breadth = ,/90000 cm.=300 сш. 
the reqd. length =900 cm.=90 dm. 
21. Given that a cubic foot of water weighs 1000 oz. and 


an inch =9'54 сш, find the nearest whole number of grams in 


One pound. [wt. of 1le.c. of distilled water is 1 gram.] 
fo. U. 491 
Weight of 1 cu, cm, of water=1 gram. Here, we have to find 


how many cubic cms. of water weigh 1 pound. 


1foot—19 inches=9'54 19 €m,—30'48 em, 
^ leu.ft.—(30:48) 
Weight of 1 cu. ft, of water = 


125 
Е] 


Cu. em, 


1000 oz, —1999]pg —1251bs. 


Ibs.— weight of (30'48)з cu.cm, of water = (30'48) #028. 
(3048)? хо 
1 ар - rams-453 grams (Арр.). 


92. The length of a rectangular plot of land is to its breadth 


ав 7:3, and its area is 4'116 hectares, Find its length, [D.B.’45] 


leneth 7 a 3 
mL = A В = 
Неге, breadth S readth 7 x length, 


Now, area—4'116 hectares —411'6 ares 
2.6., length x breadth —411'6 square decametres, 
or, lengihx£ length—41160 Square metres 
or, (length)? =421g0x7 84. m.—96040 ва. m, 
the read. length = ,/96040 m. — 310 m. (App.). 


=411'6 ва. decamotres 
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t 23. Ifa litre is equal to a cubic decimetro and contains 1776 
pints. How many pints will be contained in a tank whose: 
capacity is 22 cubic hectometres ? [G. U. '59] 
99 cubic hectometres=22 x (100)? cubic metres 
—99 x (100)? x (10)? cubic decimetres Е 
=22 x (10)? x (10)* са. аш.=99 x (10)? cu. dm. 

2:1 оп, ата. contains 1°76 pints, 

99 х(10)° cu. dm. contain 1°76 x (10)? x 22 

ог 176х99х(10)” or 3879 x(12)" pints. 


24. The weight of a cubic inch of air is 31 grains. Find the: 
weight of 10 litres of air in grams, taking a cubic metre =35'3- 
cubic feot and 1 gram=15'43 grains. [W. В. S. Е. '53] 


10 litres =10000 cubic centimetres. 


Again, 1 cu. ш.--95 9 cu. ft. =35'3 x (19)? cubic inches. 


(100)? cu, ст.=35'3 x (1)* cu. inches, 
5 в | 
1 са. ош,= 358x (10)! cu. inches. 
5" 19)* 
10 litres or 10000 cu. om, = 258x080 cu. inches. 


РО 8 
358x 12)" cu. in. of air 
100 


weight of 10 litres of air wt. of 


wt. of 1 cu. in. of air—31 grains.]. 


—35'8х (19)® =, 
100 x31 grains [“. 


—358x1798, 31 grams= 12255 grams (Арр.). 
1000 15°43 
Exercise 22 
1. Тһе circumference of 8 wheel is 1 m. 2 dm. 5 ош. How: 
revolve to £0 & distance of '4875 Km. ? 
9 Kg.5 Hg. 9 8. 2 dg. of salt at 2 ge 
mber of soldiers. 


many times will it 
9. а camp require 


4 cg. por soldier, find the nu 
3. Find the length of each side of a square whose area is 9 
[C. 0. "171; 


Square metres. 
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4. Express lg.6 dg. as the decimal of 9 Kg., correct to 
3 places of decimals. [C. U. 799) 


5. If 1 metre=39'87 inches, express 10 feet in centimetres. 
(C. U. '48) 
6. If a metre is 32809 fest and the length of a line drawn on 
the earth from the North pole to the Equator be 10000000 metres, 
find tho circumference of the earth correct to the nearest mile. 


[0. U. '12] 
7. The circumference of the earth is 40000 kilometres, find it 
in miles. (1 metre=39'3709 inches). [С. U. '38] 


8. Express 5 miles in kilometres and metres correct to the 
nearest metre. (1 metre— 39:37 inches, ) (Раб. U. '19] 


9. Given 1 metre=39'3701 inches, show that 981 сш. = 39 ft. 
approximately, ÎE. В. S. В. '50] 
10. Assuming that 1 Kg.—9'2 15, and 1 metre=1°09 yards, 
find to 3 places of decimals the weight in pound of 100 yards of 
wire, 1 metre of which weighs 55 grams, [D. B. *46] 


ll. A room is 90 metres long and 10 metres broad, Find 
the number of square yards in the area of the floor. ( 1 metre 
= 3937 inches). (0. 0. 13] 


19. Ifa metre be equal to 39'37 inches, find in square metres 
tho area of a floor 15 fi. біп, long and 14 ft, 2in. broad, correct 
to 2 places of decimals, (0. U. 46] 

13. Find the cost of surrounding a square field, having ап 
area of 40804 square kilometres, with а fence at 9'5 francs per 
metre, б [G. U. '49] 

14. Тһе palace of the king of Babylon contained a thousand 
rectangular court-yards each 60 metres long and 54 metres broad. 
The court-yards were all paved with marble slabs, 18 inches 
long by 18 inches broad. Required the total number of slabs. 
(1 metre=39'37 in. ) 0. U. 715, '51] 


15. Express one litre in cubic inches, (1 m.=39°3701 inches.) 
16. Find the dimensions ofa 


ба width: [C. U. '18, ; D. B. 14] 
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17. А tank is 20'5 m. long, 10'2 m. broad and i m. deep, 
How many litres of water does it hold ? 

18. Find in grams the weight of the water contained in a 


cistern measuring 7'5 m. by 89 dm. by 10 em. 
19. If glass is 2'5 times as heavy as water, what is the weight 


in kilograms of a cubic metre of glass ? (1 с. с. of water weighs 


1 gram. ) [C. U. 734) 
20. Mercury is 13°6 times as heavy as water. Find the 
[C. U. '35] 


weight of 595 c.c. of mercury in kilograms. 
21. Express 004375 Kg.+-0°38775 g.+-0'72 mg. as the decimal 

of a pound (avoir). [Given 1 gram --15 499 grains, 1 1b. (avoir.) 
[C. U. 7161 


= 7000 grains. 1 
22. The length of a rectangular plot of land is to its breadth 


as 5:3 and its area is 6/534 hectares. Find its length in metres. 

23. Тһе third class railway fare in France is 5 centimes per 
kilometre and in England 14. per mile. Given that 1 yard 
—'9144 m. and £ 1=25'17 francs, find in English money the 


difference of the fares for a journey of 100 miles in the two 
[C. U. '51, D. B. '44] 


countries, correct to within a farthing. 
24. An open tank with a square base contains 28900 litres 


of water. Find the cost of lining its inner surface with lead at 
g 2'5 metres. 


Rs. 5 por square metre, the height of the tank bein; A 
25. The ratio of the length of в rectangular field to E 
breadth is 3 : 2, and its area is 1109400 square metres. Find the 
у. 


dar 
cost of fencing it at 9:5 francs per metre of di bounda. o dem 


96. The driving wheel of a locomotive is 19'D metres in 

and it makes 25 reyolutions Іп а second. How 
if 1 milo—1'6 kilometres ? 

etres, £ 1=95 francs ; find 


Circumference, 
long will it take to travel 100 miles, 1° 
i ‚4=0`9144 m 

97. Given that 1 yard=0 914 ; 
Correct to a farthing the difference of the fares for а railway 
Journey of 250 miles in England and in France, if the railway 
fare be 5 centimes per kilometre in France and 1 pence per mile 
in England. ) , (0. 0.44) 
98. The length of 8 rectangular cistern is 3 times its breadth, 
the height being 3 metres. If its capacity be 81000 litres, find its 


Ф 
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length and breadth. Find the cost of painting the inside ee 
four walls at Rs. 200 per are. (с. Т; 541 
99. А grocer gave a kilogram of sugar in place of a seer by 
mistake. If 1 seer—'93 kilogram, find his gain or loss per cent. 
30. Find the cost of surrounding a square field having ат 
aren oí 43918 square kilometres with a fence at the rate of 
Вз. 18. 75 P. per 100 feet ? [ 1 metre 39:37 inches ] 


APPROXIMATION 
Approximate Value. In our daily transactions it is ofter 
inconvenient and not always роза to find the exact value of ® 
quantity or to ascertain accurate values, lengths, weights ote. of 
a thing, Бо in calculations involving values, lengths, weights ete- 
and to carry on our work in such cases, we havo to take the 
approximate values just a little above or a little below the accurate’ 


values. This is called the approximate value of a quantity OT 


the nearest value or measurement of a thing. 

Suppose the sum of Rs. 97 is to be equally divided amons 
11 boys. Each boy will then get (Rs. 297 —11) or Rs, 2.4571 P. 
Now, how is this amount to be given to each boy ? As the 
current coin of minimum value ig a Paisa coin, it 16 not 
possible to actually pay yy P. Now, if every boy be give? 
Rs. 2.45 P., he will get үү P. loss than his actual dues. Ара» 
if each boy be given Rs. 2.46 P., he will got (6 P,- 51 Р.) 9" 
ўт P. more. Neither Rs. 2.45 Р. nor Rs 2.46 P. are the 
real dues of each boy. Hence there will be an error іп either 
payment. The error in the first case is less than that in the 
second case. Бо if each boy be given Rs, 9.45 P., he will be give? 
the nearest or approximate value of his dues, correct to 8 pais? 
Thus, Rs. 2 will bo the approximate value of each boy's due?r 
correct to а rupee, The less is the amount of error, the groator 
is the correctness of the result, 

Rule: If the approximate value of а quantity to & specifie 
unit is to be found instead of its true value, the fraction pri 
last unit should be rejected, if it be less than $, and 1 should ы 
added to its last unit, if the fraction bo equal to or more than 3. / 
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Approximate value of an integral number. 


If 5000 be written for the value of the number 5832, it is 832 
less than the true value. If 6000 be written for 5832, it is 
(6000- 5839) or 168 more than the true value. So the difference 
of 6000 from 5832 is less than the difference of 5000 from 5832. 

-. the approximate value of 5832 correct to the nearest 
thousand is 6000. Thus, the approximate value of 5832 correct 
to the nearest hundred is 5800 and correct to the nearest ten is 


5830. 


Approximate value of a decimal fraction. 


proximate value of a decimal fraction 
rite all the digits up to 
but we should increase 
e 5 or greater 


If we are to find the ap 
to a certain place of decimals we should w. 
that place and reject the following digits, 
tho last digit retained by 1 if the first digit rejected b 


than 5. 
Thus, 8:65038--4, correct to the integer (here the first digit 


rejected after the units’ place is 6 which is greater than б; so 1 is 
added to the whole number 3 to make the approximate value 4.). 
ace of decimals 


Similarly, 3°65088=3'7, correct to one pl 
=3'65 correct to two places of decimals 


—9'650 , » three » di 
—3'6504 ,,  » four " ” 
[N.B. (1) The approximate value and the value correct to 


a few specific places of decimals are the same. 
à ‘Correct to a certain decimal 


* + + М 
To а certain decimal place ап 


Place’ are not the same. 


Thus, 1`4068=1'406 to 3 places of decimals, 
—1'407 correct to 3 places of decimals. 


Here, the first case does not give the approximate value, 


whereas the second does. 

(2) The value of 1345 correct to 2 places of decimals may be 
both 1°35 and 1:34, the first being (185^ 17845) or 005 more than 
the true value and the second being (1845 — 1°84) or "005 less than 
the true value, But as per convention its value correct to 2 places 
of decimals should be taken 88 135. 
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Significant figures, A number is formed with tho digits 
from 1 to 9. These digits are called significant flgures. One or 
more ciphers (zeroes) in between two significant figures se Ж 
significant. If a decimal fraction begins with a decimal poini wit 
one or more zeroes after it, then the zeroes are nof significant 
figures, but only the figures following them are significant, The zeroes 
at the end of a whole number or a decimal fraction may or may 
not be significant according to the degree of accuracy implied. 


Examples : (1) 3023046—30'93, correct to 4 significant figures. 
But it is equal to 30°2305 correct to 4 places of decimals. 
(2) '12065—'1907, correct to 4 places of decimals or correct 
to 4 significant figures, 
(8) '00147— "001, correct to one significant figuro 
70015, correct to 9 Significant figures. 

(4) 000240079="00024, correct to 5 Places of decimals 
700024008, correct to 5 significant figures. 
(44598—'4460, correct to 4 decimal places as well 88 

Correct to 4 significant figures, 


(Here 0 isa Significant figure ; the digit rejected being 8, 1 is 
added to 9, the last digit of "4459 во ag to obtain "4460 as the 
approximate result.) 1 


(6 


(5) 


163289163300, correct to 4 significant figures ( here the 
two zeroes are not significant figures, ) 

(7) 705769— 706000, correct to the nearest thousand 
=705800, correct to the nearest hundred. 


(In both cases the last zeroes are not Significant figures.) 


Error: It is an error if we take any value other than the 
true value. In practical field it is desirable that the magnitude 
of this error should be as little as Possible. Suppose, I roughly 
weigh а maund of coal: IfI weigh it more minutely, perhaps 148 
weight may be 89% seers. The loss in this case may be negligible 
as the cost of ¢ seer of coal is negligible ; but if it be gold instead 


of coal the loss would be too much to be negligible. 


-. the goldsmith is bound to Weigh his gold more minutely: 
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Absolute Error, Relative Error, Pereentage Error. 


Шы... absolute error in ап approximation is the actual 
i erento between the approximate value and the true value of a 
quantity, i.o., Absolute error— True value~ approximate value, 
; The relative error in an approximation is the ratio of the 
absolute error and the true value of a quantity, i.e., 
Relative error absolute хо, 
true value 

р The percentage error is the percentage of the absolute error 
with respect to the true value. So the percentage error 


= absolute error x 100 : 
true value lie el 


Examples [23] 
l. Express Rs. 4325, correct to the nearest hundred rupees. 
Also find its absolute error, relative error and percentage error. 
Rs. 4395—Rs. 4300, correct to the nearest hundred rupees. 
-. Ве absolute orror=Rs. 4325 — Rs. 4800=Rs. 25. 


Ори s 


The relati Bs E : 
и Бекс вор CUM 
and the percentage error- relative error x 100 
=": x 100="58 (correct to 2 places of decimals). 


2. Find the opproximate value of 3'068 correct to firs 
error. 


mber are 3 and 0. 
& two significant 


t two 


significant figuros and hence find the absolute 
The first two significant figures in the dicem 
-. the approximate value, correct to firs 


figures=3'1, .. the absolute error =3:068~:31= 082. 
8. A person measures a path 1952s metres long and takes it 
relative error and 


for 19'01 metres. What are the absolute error, 


Percentage error ? 8 А 
12975=19'035. 2. Absolute error—12'035 m. - 12'01 m.— 025 m. 
i 1025 metre 5, 
Relative error = [2-035 metres 2407 


and percentage error= 407 X 100 P 
= 598, — 21 (correct to 2 places of decimals.) 


298 - СОВЕ MATHEMATICS IN ENGLISH 


Approximate Summation and Subtraction of decimals. 


Rule. То find the approximate value of the sum or difference 
of decimals to a certain place of decimals we should correctly 
know the first digit to be rejected in the result. 

Thus to find an approximate answer, correct to a certain 


decimal place, the results to two more places of decimals should 
first be found. 


4, Find the sum of 4°3074, "0098991 and 9°364 correct to 5 
decimal places, 


4°30740 Here, to find the sum correct 

"00283 | 91 to 5 decimal places, we should 

936464 | 64 know correctly the digit in the 

1867488 | 55 6th decimal place of the sum. 

/. the required sum -. the numbers aro added 
= 13'67489. 


taking one digit more i.c. taking 
digits up to 7 places of decimals. 
5. Find the difference betweon 30°406 


(and 93189 correct to 4 
places of decimals. 


30°4064 | 06 
231393 | 93 
T9610 | 13 


/. the required difference = 772670. 


6. Find the sum of 7305, ‘0865, 39°87 and 3'09 to 3 
significant figures, 


398 | 78 
73 | 02 
0 | 86 
30 | 2 
432 | 86 5 


the required sum- 433. 
[М. В. Approximation concerning multiplication, division and 
summation of series being out of Syllabus, is not dealt with here. 


Exercise 20 


Express the following numbers correct to the nearest thousand 
and hundred : 


1. 7489 ^ 2. 9679 3. 3726 
4. Find the value of 3'74036 correct to 2, 8, 4 decimal places 
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5. Express 7/562 correct to the nearest whole number. . 

Find the approximate value of the following, correct to 
3 significant figures : 

6. 3'265 7. 5012 8. 1797083 9. “007876. 

10. Express the following numbers correct to 2 decimal places 
and find the absolute error, relative error and percentage error in 


each case : 
(1) ‘3916 
11. Express the following numbers correct to 3 
figures and find the absolute error, relative error and percentage 
error in each case : 
(i) '3976 (i) '02145 (ui) 2084 
19. One boy gives 179 and anothor boy 17'8 as the product 
of 3°8 and 4°7. What is the percentage error in each case ? 
18. One person makes an error of Rs. 2 in counting Rs. 310 
and another makes an error of Вз. 5 in counting Rs. 1110. Find 


(2) 9447 (3) ‘0269 
significant 


the ratio of their relative errors. n 
Find the sum correct to 4 decimal places and 4 significant 

figures : жа) 
15. :004872-+18'125+ 36 


i4. 32:036-- 7284-5'035213 
16. 5'9167--1'0985--197507 А 
Find the difference correct to 3 decimal places and correct to 3 

Significant figures : х И Ме я 
17. 952064, 9076 18. '78205, 8812 19. 7 m A ^ 
90. What is the percentage error, if Rs. 5. 5 as. be p 


place of Rs. 59 j 


— 


COMPOUND INTEREST 
The interest is called Compound Interest, when at the end 
of an assigned period (say в year, OF 6 months or 3 months) the 
interest on the sum lent.is added to the principal and the whole 
(i.e., the amount) bears interest at the same rate for another equal 
18 
period and so on. И | | р 
In such cases the principal increases from period to period an 
the interest for each period is the interest on the amount at the 
end of each preceding period. 
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For example, suppose Hs. 100 is lent at 4% compound interest, 
the interest being payable yearly. If the interest of Rs. 4 for 
the first year be not paid, the interest for tho second year will 
be charged on Rs, (1004-4) or Rs. 104 at 4% and not on the 
original principal of Rs. 100. The interest thus calculated is 
called the compound interest, 


In simple interest the capital remains always the same. 


Amount at Compound Interest 


The final amount is obtained by adding the compound interest 
at the end of the given period with the original principal. 


The method of finding compound Interest 
(1) If Rs. 350 is lent at 3% 
=Rs, 31952 = Rs. ЫР = Rs. 105. 


by 100, i.e, by simply shifti 
left in the product, 


(8) If the rate of interest be a mixed fraction (such as 3375 


43% ete.) the compound interest is to be obtained by means of 
aliquot parts. j 


(3) It the time be 8 mixed f. 


taction (such аз, 93 or 8% years 
or 4 years 3 months ete, ) 


first find the compound interest 
for the whole number of years and then the Simple interest on 
the new principal for the fractional year, The sum of this simple 


interest and the previous compound interest will be the required 
compound interest. 


(4) If the principal be 
reduced to rupees or pounds and expressed in decimals, 

(5) If the interest be payable half-yearly, quarterly or after 
every 4 months, it should be go Mentioned. The interest should 
be taken to be payable yearly, if there be по mention of the period: 
If the interest be payable half-yearly, find the interest for every 


6 months according to the Previous method and add it to the 
preceding capital. 


8 compound quantity, it should be 
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Or. Suppose the interest is due after every 6 months and we 
are to find the compound interest for 2 years at the rate of 495. If 
the interest is payabie half-yearly the result may be obtained by 
finding the interest for double the number of years af half the rate 
per cent. Here, the required compound interest will be equal to 
that for 4 years at the rate of 2% per year. 

Thus, if the interest be payable after every 4 months the 
required compound interest at the end of a period will be equal 
to that for thrice the number of years at $ of the rate per cent. 
С2 4 months=$ year). 

Note the following examples very carefully. 


Example [24] 
1. Find the compound interest on Rs. 1000 for 3 yeurs at 5% 


per annum. 
Rs, 1000 = Principal for the 1st year. 
060 
Rs. 5000 -—Interest for the 1st year. 
Rs: 1000 


Rs. 1050 — Principal for the 2nd year. 
E 

Rs. 52°50 -Interes for the Qnd year. 
Rs. 1050 


Rs. 1102°5 =Principal for the 3rd year. 


ee БОО 
Bs. 55195 =Interest for t 
Rs. 11095 a 
Rs. 1157'695 = Amount at the end of the 3rd year. 
C i und interest ғ 
кемүү о. 1000=Rs. 197625— Rs. 157. 625 P. 
х inei 00 by the rato of 
iplvi the principal Bs. | 10 t 

Vibo Е: Мару 5000. Placing the decimal point after two 
Вега w gei zi ht to the left (i.c., dividing by 100) we get 
Rs. BOO CE fis a which is the interest for the Ist year. 
Adding this interest {о the first principal Rs. 1000 we got т 1050 

ав the principal for the 2nd yea" Again multiplying Rs. 1050 by 
and dividing the product 88 before Ша we xs ere p 

Вз. БО interest for the secon year. is adde 

Re, 1050, tho ваний for the 2nd year and we get Rs, 11025 в. 
the principal for the 3rd year. Thus, we get Rs. 11516925 for the 


he 3rd year. 


П 
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ird y btract the 
ount at the end of the third year. Now we sul я 
Ны principal from this еше and get Rs. 157°625 as the 
d interest for 3 years, o ' 
pum the amount at compound interest on £550 for 2 years 
at 33 per cent per annum (correct to the nearest pence.). 
[ Него 32275—3--2 —3--1 ot 3] 


£550 — Principal for tho Ist year, 
£16'5 =Interest at 3%= (51953) 

94145 =Tntorest at &% (=16'5+4) 

£570°625 =Principal for the 2nd year, 


1711875 --Іпівтөзі at 8% 
479796875 —Interest at 1% 
PEU = Amount at the end of 2 years 
468755. [='0934375 x 20s. ] 
12 
5'625d. 


3-F3—6 : 2 yrs. 3 months — 24918. 
= Principal for the Ist year, 


“14502 о 350'5x3 
10515  -Interos& at [25053] 
515 nterest at 3% 100 
1'7595 Interest at 1% [=10`515--6] 
SN ы. 
362'7675 = Principal for the Second year 
cp seva 
10'8830... = Interest at 3% [- 383 principat x9, 4 decim? 


ut 
18138... = Interest at 2% [71088306] 
87574643 — Principal for the third year 


28159 —Interest at 3% for t year 


(Interest at 3% for 1 year+4] 


— 74693 — —Tnterest at 2% for 1 year [=9'8159--6] 
378'7495 


= Amount at compound interest for 24 years: 
350'5 =Ist principal | 


(sub.)Ra, 282495 =the compound interest. ) 
the required compound interest— в. 28.25 Р. (approx 
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Р 4, Find the compound interest оп Rs. 500 for 13 years at 
2% per annum, the interest being payable half-yearly. 
Here the interest is payable half-yearly. 


| -. the required compound interest will be equal to that for 
twice the time (i. e. 3 years) at half the rate 4. e. 1% (the interest 


being payable yearly). 


Rs. 500 =Principal for the 1st year. 
5 e fniered pw нм 
505 — Principal for the 2nd year. 


. — 5'05 Interest for the 9nd year (89555) 
51005 Principal for the 3rd year. 

.  B'1005 —Interest for the 3rd year 
5151505 = Amount at the end of the 3rd year. 


. 500 — The first principal 


Rs. 1571505 = Compound interest. 
the required compound interest=Rs. 15.15 P. (арргох.). 


(М.В. 15 years contain 3 six-months and the interest for 
the interest for 3 years 


6 months at 9% per annum is Re. 1. 
at 1% payable yearly is the same as the interest for 1$ years at 
2%, the interest being payable half-yearly 1. 


5. The difference between the simple interest and the 


ona sum of money for 2 years at 4% per 


compound interest 
annum is 80 P. Find the sum. 
The simple interest on Rs. 1001 

Again, Rs. 100 =First principal 
Rs. 4. =Interest for the 1st 


Rs. 104 =The 9nd principal 
Interest for the 2nd year 


Rs. 416- 
Rs. 108'16 = Amount at the end of two years. 


Rs. 100 = 1st principal 
(Subtracting)Rs. 816 — Compound interest 


Compound interest — 
—Rs. 8'16- 


or 2 years at 49, — Rs. 4 x 2— Re. 8. 


year 


simple interest 
Rs. 8= Ве. 16-16 P. 
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The difference is 16 P. when tho Principal is Rs. E 
3 DE 53, ая n Rs. 4% 

the required principal — Rs. 500. d 
[N.B. In euch cases first find out th 


Ө simple interest and the 
compound interest on Rs. 100,1 


General formula for finding the compound interest, 
Suppose, Re. 1 is lent for 9 


years at 4% per annum compound 
interest. Interest on Re, 1 for 


1 year at 4% = Rs, тбо. 
after 1 year Re, 1 will amount to Rs. (1+ 4,5) 
Now, let us seo what the a 


mount will be at the end of the 9nd 
year. 
The principal for the 2nd year ig 


Accordiug to the 
the amount is Bs, (1 


Bs. (1+y45) 
previous calculatio 
+x%s) for tho 2nd 
if the principal be Rs. (1-++&) 


Rs. (1--:%) х(1--т%) 
2nd year, 


n if the principal be Re. 1, 
year. 

‚ the amount is 

or Rs. (1+yz45)? at the end of the 


briefly the seneral formula ig - 


Amount= Principal x (езе s jp reet) number of years. 
= "0 07 Interest 
100 


= NY [Res A=amount, P=principal, ] 
о A 2+.” ) ` Lr=rate Р... y—number of yrs. 
Miscellaneous problems on c 


6. Prove that 
2 years at 3% 


ompound interest, 
the amount ig 1'0609 
por annum compound interest. 
Amount at Compound interest 


= Principal (1-5% of jp rent) number of years 


7 Principal x (1 +785)? 
= Principal x (1708)4 


times the principal іп 


= Principal x (1+'03)2 
= Principal x 10609, 


[N. B. Taking Re, 1 as the principal you may work out this 
sum according to the Example 9.] 
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7. The i 
population of a 6 i 
uem MES t a town increases 10% at the end of 
" the population be 3993 1 
what was the original population ? Шашы ты. 
Here, rate of increase=10%, 
the amount=total number with the incrense— 399300 
number of years=3, Principal=Original population. 


by the formula, Principal x (12-199)? 
= Amount at compound interest, 


we have original population x (1:1) —399300, 
the required original populations 
— $99800x10x (11)* 
"E 22.80 051510420 = 300000. 
at 73% What sum will amount to Rs. 49691. 875 
per annum compound interest ? 
Amount at compound interest=Rs. 49691. 87'5 P. 
—Rs. 49691:875, rate of interest =73%=7 5%. 


P. in 3 years . 


By tho formula, 
rate of interes 


Amount at,compound interest = Principal (i ea i 
. 8 
49691'875-— Principal x (02) — Principal x (107507 
кезеде (principal 49691'875 — gs, 40000. 
quired principal— Rs. (17075)° 
)з and then the 
ould be wor 


division of the 


[Here the value of (1'075 
кей out by the 


numerator by the dénominator sh 
nnum compound 


Student.] 
9. A sum of money is lent at 8% per а 
econd year exceeds that for | the 
[C. U. 45] 


interest, If the interest for the в 
rst year by Rs. 32, find the original principal. 
Rs. 100.” 


[First method], Suppose, the principal = 
Rs. 100 =Wirst principal, 
Rs. 8 -Interest for the 1st year: 
Rs. 108 =The second principal 
Ва. 864 = Interest for the 2nd year. 
the difference of interests for the 2nd an 
— Rs. (864 - 8) — Re. біз Ве fov. 

| cipal R8. 100; 


Rs. S4. i Nu ; tho prin 
"e Eo is the difference of intere оа 0030092. or Вв. 5000 
m " 


the original р 


d 1st year 


rincipal = Вз. 5000. 
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[Second method] In tho first year the interest is calculated 
only on the original principal ; but in the second year the interest 
=the interest on the original principald-the interest on the 
‘interest of the first year. 

Rs. 32 is equal to the interest on the interest of the first 
year. Rs, 32 is the interest for 1 
‘principal Rs. 400. 

the interest on the reqd. 
= Ев. 400. 


the required principal— Rs, (®8° 400)=Rs, 5000. 
10. A sum of m 


Oney lent at compound interest amounts to 
‘Rs. 525 in 1 year and to Rs. 551. 95 P. in 9 years, Find the sum. 


Here it is evident that Rs. 525 amounts to Rs, 551. 95 P. 
in 1 year, 


year at 8% per annum on the 


Principal for the first year at 8% 


“+ when the amount is Rs. 5514, the principal —Rs, 595 


.. 


” » Re.1 á —Rs. "55% 
n n Вв. 525 T =Rs. ауе 
—Rs. 500. 


ate of interest, [U. P. '22] 
1 year— £80, 
the interest for the Second year— £(164 — 80) — £84 
£80 (the interest on the sum for 1 year) 
+tinterest on £80 for 1 year = £84 
interest on £80 for 1 year= £84 — £80— £4, 
е ww geo uu =8(55 x 100) = 05. 
Again, if 25 be the interest for 1 year, the principal = 8100, 
Г С MEUM (290 x 80)= 81600. 
the required prineipal— 81600, and rate of interest = 5%. 
12, A money lender borrows a certain sum of money at 3% 
‘simple interest, and invests the same at 5% compound interest 
(compounded annually). After 8 years hə makes a profit of 
-Es. 541. Find the amount borrowed by him, [C. U. '50] 
Suppose, the man borrowed Rs, 100. 


Simple interest on Rs 100 for 3 years at 3% = Вз. 3x3=Rs. 9. 


ARITHMETIO 937 


М . 
ow, the compound interest on Ве. 100 ‘for 3 years ab 3%. 


is to be found. 


Rs 100 = 16 principal 

В. 5. Е= Interest for the 1st year 

Rs. 105 — 9nd principal 

Rs. 595 =Interest for the 2nd year 
Bs. 11095 =Principal for the 3rd year 
Rs. 55195 = Interest for the 3rd year 


Rs. 115'7695 = Amount at compound interest at the end’ 
of the 3rd year.. 

Rs, 100 —]st principal 

Rs. 15'1625—compound interest for 3 years. 


profit = Rs. (151625 - 9)- Ев. 67625 


If the profit be Rs. 6'7625, the principal =Rs. 100, 
= 100x 541 
, n В. 54 „„ 2908: =Rs. E 
, 5. 9 1 Rs. 767695. Rs 8000 
the man borrowed Rs 8000. 
h year and lends. 


t the end of eac! 


t. How much will he be worth: 


13. A man saves Rs. 200 a 


the money at 5% compound interes 


at the end of 3 years ? 
Вв. 200 =Savings at the end of the 1st year, А 
pal for the 2nd year. 


— Princi 
Rs. 10 =Interest for the 2nd year. 
Rs. 210 = Amount at the end of the 2nd year. 
Rs. 200 =Savings at the end of the 2nd year. 
Сена 
Вв. 410 — Principal of the 3rd year. 
Rs. 205 = Interest for the 8rd year. 
mue шш 
Rs. 430'5— Amount at the end of 3rd year. 
Rs. 200 = Savings at the end of the 3rd year. 
Rs. 6305 total amount 85 the end of the 3rd year.- 


p Rs. 630. 50 P. in 3 yrs. 


the man will be wort: 
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14. А person borrowed Rs. 3390 for 2 years at 7$ % compound 
interest. *If he wants to pay up the debt by two equal dep 
at the end of the first and the Second year respectively, p 
should be his annual payment ? [C. U. '40 


[First method] Suppose, Ro. l is payable at the end of 
each year. 


Amount at compound interest on Re, 1 at the ond of the first 


1074 — 43 
уваг= Rs. 100 =R = 


principal— 49. 


Again, the amount on Re, 1 at the end of the 2nd year— Rs, (£8)*. 
7. If Rs (22)? bg payable at the end of 2nd year, the prinoipal— Re. 1 
А 09)? 


‚ » Rel 


” ” ” ” ” T 


» the money payable at the 
=Rs. (43x 43)=Rs. 1849 
“ tha required annual Payment = Вз. 1849. 


-and of each year- Rs, TEAS ABR Oran 


"year—Re, 2352320 ope 949 


Amount at the end of 


the first year=Rs, (3390-1-949) 
=Rs. 3569, 


will be TU (3569 - a 

the loan will be repaid ; 

22 27—3569— ®, or, 4% 2-->--8569, 
Or, g=S589x48 1949 

Rs. 1849 will be Payable at the end of eg 


#=10(3569 — 5), or, 
or, #8 2— 3569, 


ch year. 


ARITHMETIC 239 
: 1b. А sum of money is borrowed and paid back in two equal 
nnual instalments of Rs. 882 each, allowing 5% compound 


interest (interest being added yearly. What was the sum 
borrowed ? ГУ. B. S. Е. 752] 


the loan is repaid on payment of Rs. 882 at the end of 


the second year, .. the debt at the beginning of the second year 


amounts to Rs. 882 in 1 year at 5% 
the debt at the beginning of the second year 
= Вз, (122 x 882) = Rs. 840. 
This loan remained unpaid after paying Re. 882 at the 


end of the first year. 
-. the loan at the end of the first year amounts to 
Rs. (8404-889) or Rs. 1722. 
: first year = Bs. (299 x 1722) 


-. the loan at the beginning of the 

or Rs. 1640, 7. the reqd. debt— Rs. 1640. 

16. If the difference between the simple interest and the 
compound interest on a certain sum of money for 2 years at 5% 
per annum is Rs. 12.50 P., find the sum. 

Simple interest on Rs. 100 for 2 years at 595— Bs. 10. 

Again, Rs. 100 =Principal of the first year. 

Rs. 5  -—Interest for the first year, 
Rs. 105 =Principal of the second year. 
Rs. 525 —Interesb for the second year. 
=. 3 2 
Rs. 110'25— Amount at compound interest for 2 years. 
11025 - 100)-- Rs. 10°25=Rs. 10+ 
the differsnce of the two interests=Rs. 104- Rs. 10—Re. $. 
If Re. 4 is the difference of two interests, the principal=Rs. 100, 
i Role " ү " = Вз. 400, 
i Rs. $99/25— Rs. 5000. 


Л df Rs. 192 : 


Compound interest = Rs. ( 


The reqd. sum = Rs. 5000. 
17. A sum of money lent at compound interest amounts to 
‚Вв. 1109. 8 as. in 2 years and to Rs. 1157. 10 as. in 3 years. Find 
the sum and the rate of interest. 

Here it is evident that in the third year interest has been 


calculated on Rs. 1102. 8 28. 
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-. interest on Rs. 11093 for 1 year. 
= (Bs. 1157. 10as. — Rs. 1109. 8as.)— Rs. 55. 2as. = Ез. £g. 
interest on Re. 1 for 1 year—Rs. Sago: = Re. 35 
interest on Rs. 100 for 1 year=Rs, zo X100=Rs. 5 
+. the required rate of interest=5%, 
Now, by the formula, Rs. 11023 = Principal x (1-- 155), 
or, Rs, 1102°5=Principal x(1'05)2 
the principal x 11025 — Bs. 11095 


i rP 1109'5 
=Rs. — ^ ?-— ms. 1000. 
the roquired principal = Rs 11035 Rs. 10 


Exercise 24 


Find the compound interest оп— 
Ra. 10000 at 5% for 3 years, (G.U. 49; 0.0. 7402 
Ез. 625 at 4% for 9 years, (B. 9.1 
£500 at 5% for 3 years, 10. U. '49] 
Rs. 5000 for 2 years at 44% 
Rs. 526, 60 P. at 3% for 3 years, 
Rs. 450 at 4% for 2& years, 
+ #875. 10s. at 32% for 2 years 4 months, 
Find the amount of (the interest being compounded annually) 
8. £1000 at 5% in 6 years, [B.U] 
9. Rs. 500000 at 6% іп З yearg (0. 0. '43] 
10. Rs. 740 at 5% in 9 years, 
ll. Rs. 1750 in 8 years at 81% 
12. Rs. 450'5 at 4% in 9 yrs. 6 months, 
13. Find the difference b 
the simplo interest on Rs. 2000 
14. What sum will amo 
compound interest ? 


15. A invested Rs. 5000 аб 5% compound interest (com- 
pounded annually) and В invested an equal sum at 52% per 
annum simple interest. Who was the gainer at the end of 9 
years and by how much ? [G. U. *53] 

16. Find the Compound interest 
4%, payable half-yearly, 


моо co o n 


etween the compound interest and 
for 3 years at 5%, [C. U. 46] 
unt to Hs, 3598 шо years аб 5% 


t 
on Rs. 500 for I$ years 2 


ARITHMETIO 941 
I7. i T 
А What will be the amount from Rs. 400 in 1 year 
a 8 " 19% payable at the end of every 4 months ? 
m . Find the compound interest on Rs. 450 for 9 mont 
5 per annum payable quarterly. 
1 я Е 
"я = Find the difference between the simple and the compound 
erest on Rs. 400 for 8 years at 5%. [P. ©. '20] 
T 20. Tho difference between the simple and the compound 
Е erest on а certain sum of money for 2 years at 4% is Rs.. 20. 
ind the sum. [P. U 12] 


91. The difference between the simple i 
sum of money 


hs аб 


nterst and the 
for 3 years at 

[G. U. '50] - 
und interest and the simple 
& 6% per annum is 


Ss interest on a certain 
5% is Rs. 76. 25Р. Find the sum. 
А 99. The difference of compo 
interest on a sum of money for 2 years & 
Rs. 13. 50 P. ; find the sum. 

93. Prove that the amo 


at 4% is 170816 times the principal. 
94. The simple interest on Rs. 10000 for 3 years amoun 


Rs. 1500, find the compound interest on the sum for 3 years. 
25. What will be the compound interest on Rs. 1000 at 5% 
for the time in which it produces Rs. 150 as simple interest at 


the same rate ? 
96. A sum was lent at 4% compound interest. 


of the second year exceeds that of th 
sum, 

27, What sum at comp 
at the end of the first year an 
year ? 

д 98. The population 
increase is 5% ; what will 


unt at compound interest for 2 years 


ts to 


If the interest 
е first year by Ве. 1, find the 
b will amount to Rs. 650 
d of the second 

[A. U.] 
94000, and its annual 


be the population at the end of 8 years ? 
[C. U. (High) '50] 


n of в town increases 4% in every 10 years. 
be 100000, what will it be 20 years hence ? 
d the compound interest on & sum of 
40 and Rs. 41 respectively, find the sum 


ound interes 
d to Rs, 676 at the en 


of & town is 


99. Тһе populatio 
If its present population 

30. If the simple 80 
money for 9 years be Вв. 
and the rate per cent. 


Eng. Core Arith.—16 
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31. The simple interest оп a sum of money for 1 year is 
Rs. 50 and the compound interest on it for 9 years is Rs, 102. 
Find the sum and the rate per cent. 

32, Aman borrows Hs. 4100 for 9 years at 5% compound 
interest. Ifhe wants to clear the debt by two equal annual 
payments, how much has he to pay at the end of each year ? 

33. A man deposits Rg. 100 at the end of each year in 8 
bank, paying 10% interesi compounded annually. How much 
will ho get from the bank at the end of 4 years ? 

. 94. Rs. 10800 is lent for 9 years at 6% 
per annum. If the borrower prefers t 
equal annual payments, 
each year ? 

35. A money lender borrows Rs. 5000 at 4 
pays the interest at tho end of the year, 
annum payable half-yearly and realises t] 
of the year. How much does he gain a y 


compound interest 
0 pay money back by two 
how much should ho pay at the end of 

(0. U. '43] 
% per annum and 
He lends it at 6% per 
he interest at the ond 
ear by this means ? 


BILL OF EXCHANGE 


stipulated time, i.e., on Some future date, The man who sells 
goods on credit is called в Creditor ава the man who purchases 
goods on credit is called a Debtor, 


“23, Bill of Exchange. 


The creditor sells goods to the debtor on credit and usually 
draws ара bill of exchange demanding the debtor to рау 
unconditionally a certain sum of money at the end of a fixed 
period to himself or order (i.e, to the bearer of the bill or 60 
another person as directed by him ) for the value of the goods. 
The Bill is then forwarded to the debtor for his acceptance 
The debtor writes the word ‘accepted’ on it and puts in his 
signature under the word. He then returns it to the creditor. 


The debtor becomes legally liable for payment of the money 
only after this acceptance. 


ARITHMBTIO 248 
This bill; 
= is bill ж drawn пр оп а stamped paper, the value of the 
р depending on the amount of the Bill. 
iu А: е а bill in the above way is called 'drawing of the bill’, 
Sa o енен the bill (i.e., the creditor or the seller of goods), 
alled the ‘Drawer of tke Bill’. He may also be called ‘Sender 
of the bill or Hundi’, 
" Again, the person who is ordered to make payment by the 
drawer of the Bill (i.e., the debtor or buyer of goods) is called the 
Drawee', 


Now you should notice tho following :— 

b а) It is advantageous to make transactions of money in & 
usiness by means of the Bill or Hundi or Draft. 

(2) Tho drawer of the Bill puts his own signature in the Bill. 

(8) The drawee sends back the bill to its drawer after writing 


the word ‘accepted’ on the bill over his own signature. 
receive payment of the 


(4) Tho preson who is ordered to 
Money written in the bill from the drawee is called a ‘Payee’. 
(5) Tho time at the end of which the money of the bill is to 
be paid is called the term of the bill. 
(6) The amount of money is written in words in the bill or 
the draft and also in figures generally on its left hand corner. 
(7) Тһе value of the stamp varies 88 the amount of money 


Written in the bill. 


24, Discounting a Bill. | 
The oreditor keeps the ЫП legally accepted Py Шыгу 
him and at the end of the fixed period 88 gpecified in the bill 
Presents it to the debtor to receive payment ofhis money. The 
Whole transaction then 010808, 

Again, if the creditor is in want of money before the specified 
time, he may take the bill 40 8 Banker and ask him to give him 
Cash for it, 

Usually the Banker deducts f 
the simple interest on i6 ab the га 
Number of days, remaining till the 
With the 8 days of Grace. This 5 


rom the face value of the bill 
te which then prevails for the 
due date agreed upon, together 


imple interest deducted by the 
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i A ‘he 
Banker is called the Commercial or Banker's Discount. y: 
Bill is nominally due on the date agreed upon. But there E 
а custom, which has the force of law, by which a bill is n 


e 
legally due till 3 days after the dato agreed upon. These ar 
known as three days of grace. 


Thus to receive payment of money for a bill from а wr, 
called discounting of bill. Tho banker receives payment of 


specified 
face value of the bill from the debtor at the end of the specifie 
period. 


қ il 
Example. А person draws a bill of Rs. 500 on the 5th Apri 


payable after 6 months. If the bill is discounted on tho 27th July 


at 5%, how much does the holder of the bill receive and what is 
the banker’s discount ? 


The bill drawn on the 5th Aprilis payable after 6 months: 


it is nominally due on the 5th October, but is legally duo 00 


e 
the 8th Octobor, taking the 3 days of grace into account. Tb 
bill is discounted on the 27th July, 


r 
the total time from the 98th July to the 8th Octobe 
—(4--31-4-304-8) or 73 days =} year. 


А 1 
The banker will deduct his banker's discount which is egu% 
to the interest on Rs, 500 for $ year at 596. 


Now, interest on Вз. 100 for 1 year — 


Rs. 5. 
i Rs. 100 for $ year— R5, 5 xi-Re.l 
ve в Ве. 1 n n —Re. гіу 
4% 5 Rs. 500 


" =(тёо x 500)— Rs. 5. Р 
2. the required banker's discount— Rs, 5 ; and the holder 0 
the bill will receive Rs. (500 — 5) or Rs 495. 
24 (a). 


The bill may be used in another way : 


The holder of the bill may endorse (ie, transfer) the bill 3 
the name of his creditor to repay his debt to him, То en 
a bill in this way the holder of the bill should put down the E 
of his creditor (in whose favour the bill is endorsed) over r " 
signature on the reversed Side of the bill It is Pi и. 
endorsing of a bill. The person who endorses the bill 20 whos? 
of another person is called an Endorser and the person in 


ARITHMETIO 945 
f А 
el bill is endorsed is called an Endorsee. This endorsee 
the БЇ endorse the bill in favour of some other person. Thus 
hin ы bo transferred from hand to hand. The endorsee 
iom 10 owner of the money of the bill. 
ғы : Suppose Sri Rasik Dhar has 
Bak js а “т {тош Sri Paresh Bhowal on ore 
Ws vill repay the price after two months. 
aresh Bhowal will draw up the bill or the draft. 


purchased books 
dit on condition 
Here see below 


1/1, College Square 


Siamp Calcutta, 5th April, '63 


Rs. 300/- 


Two months after date, 
of Rupees Three Hundred for valu 


To 
Sri Rasik Dhar 
10, Beadon Stroet Paresh Bhowal 
Calentta-6 


pay to me or my order, the sum, 


o received. 


Explain the following bill :— 


eot 
June, 1962 


32, Wellington Str 


Calcutta, 15th 
Stamp 


Rs. 1000/- 
the sum"of 


On demand pay fo 
Rupees One Thousand only 
M. О. Laha, Esq. 


Inland bill. Rabindranath Palit 


Explanation : This is 8n 
isthi arawon ofthe pill. M. Q. Laha is the drawee and Haridas 
Senis tho payee of the pill. Rabindranath Palit hereby issues 
an order to the debtor M. б. Laha that the latter should pay, 


as Sen or order, 
eived. 
Rabindranath Palit 


Mr. Harid 
for value reo 
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on demand, one thousand rupees to Haridas Sen or to any 
 endorsee of Haridas Son, 


25. Bank draft 


The bill drawn up by a bank on one of its branches is called а 
Bank draft. If a certain sum of money with corresponding 
commission be deposited in a local bank to pay off the dues to? 
person in his own or a foreign country, tho bank orders its branch 


nearer to the payee to Pay the money, The bill ordering such 
payment is the bank draft, 


Promissory notes 


Tho Promissory note is в document in which a "-— 
Promises to pay the creditor a sum of money on demand or 8 


the end of a Certain time, Seea Specimen of the Promissory note 
below :— 


—————— 


17, Russa Road 
Madras, 10th March, 1963 


Stamp 


Rs. 500/. 


Six months after date, I Promise to pay Yakub Ahmed 
the sum of Rupees Five Hundred only, for value received. 


Sukur Hossain. 


й of 
Explanation: It ig understood from the above pens to 
the Promissory note that the debtor Sukur Hossain promise 


A ths 
Pay rupees five hundred to hig creditor Yakub Ahmed six mon 
after 10th March. 


‹ and" 
М.В. If money is to be paid on demand, write 'on dem 
in place of ‘six months after date’ in + 


Difference between 
note :— 


he above specimen. оў 
188 
а bill of exchange and a promis 
e. pub 
(1) Bill is an order written by the creditor on the debtor i 


Р қ due sus for 
а promissory note is a Promise in writing made by the deb 
the creditor and it is not an order, 


ARITHMETIO 241 


(9) There are three parties, viz« Drawer, Drawee and Payee 


concerned in а bill. There are only two parties, viz., the creditor 
and the debtor in a promissory note. : 
(3) ‘Acceptance’ of the drawee is required in a bill, but it is 


not required in a promissory note. 

Cheque 

or a marchant do not want to keep 
ів daily necessity in his own 
n name ina bank. Thus an 
bank. Не may, if he likes, 


or withdraw money from 
n such 


. 27. Bank: Ifa person 
his surplus money over and above h 
custody, he may deposit it in his ow 
account is opened in his name in the 
often deposit more money in the bank 
it whenever necessary. The account opened in a bank i 
a way may Ье а current account or Savings Bank account. 
There are various other kinds of account. Specimen signature of 
the depositor is kept in the bank for this purpose. 

The following are the advantages of opening ап 
bank : 

(1) It ensures the safet 

(2) The bank pays interes 
fixed rate. 

(3) If the depositor wants 
he may issue a cheque in his na 

28. Cheque: Whenever ^ 
bank, the bank supplies him wit 
Cheque Book. 

If that person wants to deposit in his Bank any money in 

where, he should 


cash or a cheque in his name received from else 
do so on entering the same in the Paying-in-Book. Every leaf 


of that book is divided into two parts. There are spaces for 
amount of money ( cash, note 


account in tha 


y of money. 


t on the deposited money ab a 


to make payment to his creditor, 


me on the bank. 
an account in а 


person opens 
in-Book and a 


h a Paying- 


writing the account number, name, 
or cheque) etc. in every part. These should be first filled “іп 
he money OF cheque should be deposited in 


in writing and then 6 
the bank. Then the bank tears off one part of the leaf for its 


use, puts the seal of the bank and signature of the receiving officer 


on the other part and returns the book to the depositor. 
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ARITHMETIO 949 

arc. ІНЕ deposited is, as usual, credited to his account. 

| ethod of depositing money in a bank, 
"A note the process of withdrawing money from the bank : 

и. : ры emus to pay Some money to his creditor, he may 
que in his name on the bank where he has an account. 


Hei : 
issues the cheque $0 his payee after writing his name, amount 


of money etc. over his own signabure. 
ін two parts. One part, 


Every leaf of the cheque book has i 
namely counter foil, remains with the owner of the cheque-book 
and the other part, namely the cheque, ig given to the creditor or 
payee. 
The cheque is, therefore, & written order of the depositor on 
the bank to pay on demand а certain amount of money to 8 
s endorsed by the payee or to 


с . 
ertain payee or to another person & 


the bearer of the cheque. 

There are three parties concerned in the cheque, viz. 
(the Drawee) on which the cheque is issued, the give 
cheque ( the Drawer ) and the Payee. 

When the payee presents & chegue to the bank for payment, 
the bank first scrutinises if the cheque is correctly written, if the 
signature of the drawer tallies with his specimen gignature kept in 
the bank and if the amount of money mentioned in the cheque 

When 


does not exceed the money deposited in his bank account. 
all these points are satisfied, the bank pays the money to the 


payee and receives his gignature on the back of the cheque. 
See the specimen of a oheque The money 


given here. 
mentioned in the cheque is payable el 


ther to the Bearer or payable 
to Order. If the writer of the cheque himself wants to withdraw 
ould write the word ‘Self 


money, he sh ' after the word Рау 
instead of writing the АО Saa other payee. 
99. Crossed Cheque : There are two kinds of cheques, viz. 
crossed cheque and uncrossed or OPO? cheque. 
ue has already been shown. If 


The specimen of an open ched 
lines be drawn on or at the corner of ап open 


two parallel straight 

cheque it is called & crossed cheque. 
The object of crossing 8 cheque is that no person obher {һап 

the real payee бап encash 10 even if he gets possession of it any 


the bank 
r of the 
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how. A crossed che 
it to a bank. It has 


opened an account. Your Ba k will р 
Deeper tea oe nk will then have tho cheque cashed 


Crossed ; à Р 
Б" cheques may be of different kinds, Seo tho specimens 


(9) 


(3) (4) 
ree Mot Negotiable 
The above crossed 


Chequen. cheques are called ‘generally Crossed 


bo perle auper the words ‘Not Negotiable’ within the 
8 н 3 sed che i i "роду 
E и кісіше or got it accidentally endorses the nare ^s pine 
= y "ii the Benk will not accept that endorsement. 
Ө following eros i 
cheques’, 8 crossed cheques ато called ‘specially crossed 


(5) 


dia 
degens ON ta 
el — - — - 


т ME OLLI 


X 
еді p^ Negotiable (8) 


The Punjab Bank { 


Under Rupees sixty 


the two parallel straight lineg 


ARITHMETIO 951 

P de Account’, The purpose of writing ‘A/c Payee 
жЕ E the Bask through which the cheque is cashed is 
oe E o credit the money cashed to the account of the 
nies = A Suppose, E chegue of Rs. 58 is crossed with the 
ЙЫ hi er Rupees Sixty’ written eu the parallel straight 
es i o the specimen (8)) The object of writing these words is 
e amount of money written in the cheque cannot be 


fraudulently changed or tampered with. 
, 30. Cheque Dishonoured. If the Drawer of the cheque 
issues a cheque for а certain amount of money on & bank and 
the money deposited in his account in that bank is found short of 
that amount, the bank will refuse to pay the money to the payee. 
The cheque is thus said to be dis 
A cheque may also be dishonoured i 
drawer of the cheque do not tally with his specime 
kept in the bank or if there be other defects in 


honoured. 
f the signature of the 
n signature 


writing the 


cheque. 


Exercise 25 


1. What is called the Bill of Exchange ? 
pecimen how the pill of Exchange is to 


9. Illustrate by 8 8 


be written. 
9. What is в Promissory Note? Give? specimen. 
4. What is called a Cheque 9 How is it to be written ? 
5. If you receive & cheque: what will you do to encash it ? 
nga ВШ, a Promissory Note 


6. What is the difference amo 


and a cheque. 


7. What is 
8. Show how 9 cheque is 5 
9, What is the object of endorsing a bill ? 


10. Explain the specimens given in the next page :— 


the object of crossing & cheque ? 
o be crossed. 


7997979 9307 
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(т) 
op EL МИЫ. ЕК | 
(2) 


(5) 


| 
8, Linton Street 
Stamp Bombay, 8th May, 1950 


pay to Ramdas Chetty or order 


Two months after date, 


the sum of Rupees Three Thousand for value received. 


Rs. 3000/- 


To 
S. Chetty 

20, Mudaliar Rd., 

Bombay 


11, Olive Street 
Calcutta, 10th July, 1963 


aS. 
Rs. 3000/ à уай вв to pay Sri Jatin Das the sum of 
On deman nly for value received. 


dred о 
hree Hun Ram Charan Koley 


Rupees T 


Miscellaneous Examples worked out 


1. Rs, 49. 75 P. was divided amongst 150 children so that 
each boy received 50 P. and each girl 95 P. How many boys 
were there ? 

If 150 children be given 95 P. each we have to spend 
25 P.x150 ог 3750 P. Here tho total 
= Ез. 49. 75 P. or 4975 P. 

(4975 — 3750) P. or 1225 P. still remains to bo paid. 


This amount is to be divided among the boys at (50 — 25) 
or 25 P. each so that each boy may got 50 P. each. 


amount spent 


2. the number of boys=(1225+95)=49, 
2. In dividing a certain su 
find that if I give them Bs. 6 ea 
І give them Rs, 10 each, 
of boys as well as tho sum 


m of money among some boys, I 
ch, I have Rs, 18 left over, but if 
І want Вз. 22 more, Find the number 
of money I have, 

If the boys are given Rs. 6 each, 
are given Rs. 10 each, I want Rs, 99 
Re. 92 over 


I have Вз. 18 left and if they 


Rs. 4) —10. 
з. 6X 10 2- Rs, 18 = Rs. 78. 


8. The cost of 4 Sheep and 5 goats is Rs. 155 and that of 
3 sheep and 7 goats is Rs, 165. Find the cost of each sheop and 
“each goat, 


Suppose the cost of 1 sheep is д ru 


bees and that of 1 goat i8 
У rupees, 


by the condition of the problem, 
4e+5y=155...(1) and 3z-4-7y—165...(9) 
Multiplying (1) by 3 and (2) by 4 we get 
129z--15y — 465 
12z--98y — 660 

I pU reds 


(subtracting) 7 18у= - 195, 


Now, from (1) 4z--75—155, 
*, the cost of 1 sheep— 


— 155 _ 
= 
or, 4%=80. or, 2=20. 

Rs. 20 and the cost of 1 goat = Вз. 15. 


y 15 


ARITHMETIO 955 

4, Е 
БА А | box contains Rs. 42.25 P. in rupees, 50 P. 25 P. 
ізей s coins, If there are three times as many 50 P., twice as 
dud ч 5 P. and five times as many 5 P. bits as there are rupees 
he number of each coin. 
"me the number of rupees be 1, the 
of 95 P. ooins із 2 and that of 5 P. bits is 5. 

The value of 1 тіреө-- Ве. 1 

The value of three 50 P. coins — Re. 1.50 P. 


number of 50 P. coins is 3, 


” „п two 25 P. coins= 50 P. 
” n НА 5 P. bits = 95 P. 
thoir total value = 325 P.! 

in the box. If a packet 


There aro Rs. 42.95 P. or 4225 P. 
5 made with one тирөө, three 50 P. coins; 
ve 5 P. bits ; tho value of each paoket is 325 Р. 
The total value being 4995 P., the number of packets 
—4925--325—13. 


two 25 Р. coins and 


box —13, number of 50 P. coins 


*. the number of rupees in the 
=3 x13=39, the number 0 5 ins=2 X 13-96 
and the number of 5 P. pits 5x 1365. : 
5. Divide Rs. 248 between A and B so that 
# of B's money. 
y= (248 - д) rupees. 


в. Then В'в mone 
or, 152.3968 — 162, 


8 of A's money 


__ 994—5 
Lom 


or, 81239 
2=3968, - 198) or Bs. 190. 


1+ A will got Rs. 
6. A labourer was engaged for 416 x 84 days on the condition 
h he would get 9 as. 6 p. and for 


that for every day he V?" ed 
every day he was absent he would be fnedla.6 p. At the end 
3, Таз. 6P only. How maney days 
[O. U. 1938] 


of the time he received Hs 


was he absent ? 
416 x 84 aic AERE days $66 x 84 days=85 days. 
If he worked for 35 days, he would have got 2 as. 6 p.x35 
or Ro am PES absent for a few days he got only 
Rs. 3. 7 as. 6 P- 
he lost (Ёз. 5. 


раз. 6 p. - Ёз. 3. 7 ав. 6 р.) ог Вз. 2 in all 


| Уг Г 
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For one day's absence he loses (9 as, б p.+fine of 1 a. 6 p.) 


or 4 ag. 
he was absent for (Rs. 2—4 as.) days or 8 days. 
7. A merchant mixed a quantity of sugar worth Rs. 8. 
12 as. per maund with twice ав much sugar worth Rs. 7. 10 as, 
per maurd and by selling the mixture at Rs.8. 11 as. рег maung 
gained Rs, 33. How much did he mix of each kind ? (C.U. 1935] 
Price of 1 maund of sugar of the first kind = Rs, 8. 19 as. 
Price of 2 maunds of Sugar of the second kind 
= Rs. 7. 10 as. x 9— Rs. 15. 4 as, 
the price of 3 maunds of the mixed suggar 
= Ез. 8. 12 as.-I- Rs, 15, 4 as. = Rs, 94. 
f 1 maund of sugar—Rs, 94--3—Rs. 8. 
the gain on Selling 1 maund of the mixed Sugar 


= (Вв. 8. 11as. — Rs. 8)—11 as.—Re. 1$ 
Here, the total gain ін Rs, 33. - 


the average Price o 


. the total quantity of sugar 4 


=(88--14) maunds or 48 maunds. 
One part of 


the first kind of Sugar is mixed with two 
parts of the second kin 


d of sugar, the quantity of the first 
kind of sugar is à of the total quantity of sugar, ^ the quantity 


of the first king of sugar=4g maunds x 4=16 maunds, and the 
quantity of the Second kind of sugar=16 maunds x 2=39 maunds. 


8. A pail, when $ full of water, weighs 19 seers 6 chhataks, 
# full of water weighs 18 seers 7 chataks. Find the weight of 
the pail when empty. [C. U. 1935) 
i Ев, The weight decreases by ( 19 seers 6 chh. 
718 seers 7 chh, ) or 15 chhataks, if Zo of the pail is not filled 


up. 2. the weight of water contained in #0 of the pail=15 chh. 


the weight of water contained in the whole pail 
= 45549 chh.=900 chh. 


“the weight of Water contained in $ of the pail 
—200x$ chh.=175 chh.=10 seers 15 chh, 
But the weight of the pail $ full of water=19 seers 6 chh. 
ЗУ ThE Welghh of the emis pail ae 
BI Weer YG dG чакла ту адь, 


ARITHMETIO 957 
9, A 
10th  contraetor makes an agreement on Monday eve i 
5 кА, to build a reservoir by the evening cf Sis March. 
ieu. oys 9 men, who begin on Tuesday, 11th March, in the 
25th еле ж” the job is two-thirds finished by the evening of 
: rch, How many more men must be employ to finish the 


job j ; É 
just in time? The men do not work on Sundays and work 
(0. U. 1935 Addl.] 


half time on Saturdays. 

ж. is 15 days from 11th March to 

q isi 9 Sundays and 2 Saturdays. 

ays and work half time on 2 Sat 

Ў Out of 15 days, work was done o 
“. 9 men do 8 of the work in 19 days. 

i Ws there are left only 6 days from 96th March to 31st 
mt but this period contains 1 Sunday and 1 Saturday. 
bs there is to be no work for 13 days. 
/. the remaining (1- 8) or $ of the wor 

(6 — 13) or 44 days more. 


95th March and this period 
The men do nob work on 


urdays. 
nly for 12 full days. 


к із to be finished іп 


k is done by 9 men 


Now, in 12 days $ of the wor 
ke 1 зе os s 7 9x12 men 
$e we oW the whole work » 2x15? men 
ў n 4% non n" non эхьддре® шеп 
,4& , of the work » o" эха men 
or 12 men. 


(12-9) or 3 more men must be employed to fnish the 
work in time. 4 

10. Two-thirds of.& certain 
1s. 6 d. each, and the rest 2 8. 


them being £ 2.158. How many 


в. 6d. each and $of Ё 


persons received 


6 d. each, the whole sum spent on 


poor persons were there ? * 
10. U. 1939 Sup: Addl.] 
hem receive 


number of poor 


$ of the persons received 1 
2s, 6d. each. 

The number of men in tho first batoh was twice the number 
of men in the second batch. 9 men of the first group received 
1s. ба, x2 or 38- and 1 man of the second group recsived 95, ба. 

5. 3 men of the two groups received (38.128, 6d.) or 538. 

But they together recoived £2. Re or 55s. 

+ 225, were spent on 3 mer, ^. 55s. were spent on 3355 
- ‘There were 30 persons. 
—м 


258- CORE MATHEMATICS IN ENGLISH 


11. Two passengers have together 21 mds. of luggage and are 
charged for the excess above the weight allowed free Rs. 5.14 as. a 
and Rs. 8, 11 ав. 4 р. respectively, If the luggage belonged to 
one of them, he would have been charged Rs. 15.3 as, Find r 
weight allowed free and also the charge рег шашпа, (0. U. 1940 


As the luggages belong to two passengers separately, thoy have 
to рау а total charge of ( Rs, 5. 14ав, Bp. ms 8. llas. 4p. ) or 
Rs. 14. 10as. 5 but if they belong to one of them, he has to pay 
Rs. 15. 3 as., i.e., (Вз. 15. Зав. – Rs. 14. 10as) or 9as. more. 


9 annas is the charge for the weight which one passenger 
is allowed free, 


the charge on 21 mds. of the whole luggage ) 
— Rs. 15. 3a8.+9as=Rs, 15, 12as. (when no Weight is allowed free). 


the required charge for imd.=Rs. 15. 1985—-21—1225. 
Again, 19 as.=charge for Imd., 


had, 


[B. C. S. 1939] 
[ Vide Example 11 ] Rs. 8-- Rs, 4=Rs. 19, 

Rs. 14 — Вз. 12=Rs, 9, which was the с 
which one man Could carry free of Cost, 

7 the charge for 8 mds. of the whole luggage = Rs, 14-Е Ез. 2 
=Rs. 16, 


harge for the weight 


allowed to carry no luggage =. 
( Rs. 8+ Ва. 9) or Rs, 10 an 
5 maunds of luggage. 


f luggage and the second шар 
th them, 


this was the charge for (10-52) or 


4% the first man had 5 mds, о 
had (8-5) or 3 mds, of luggage wi 


ARITHMETIO 259 


13. Divide Rs. 5501. 50 P. among 4 men ся 


8 boys, giving to each man double that of а woman and to each 


woman triple that of a boy. 
Money of 1 woman= money of 3 boys. 
money of 6 women- money of 18 boys. 
Again, money of 1 паве щовду of 2 women = money of 6 boys. 
money of 4 men= money of 24 boys. 
money of 4 men, 6 women and 8 boys=mone 
y of 
(94--18--8) or 50 boys. 50 boys got Rs. 5501.50 P. 
2. 1 boy gets (Rs. 5501.50 Р. 50) or Rs. 110. 3P. 
1 woman gots (Rs. 110. 3P.x3) or Rs. 330. ЭР. and 
each man gets (Rs. 110. 3P. x 6) or Вз. 660. 18P. 
14. Three tramps meet together for a meal., the first has 
5 loaves, the second 3, and the third, who has his share of the 


bread, pays 48 P. How should they divide the money ? 

The first two tramps have altogether 8 loaves; which have been 
eaten equally by the three tramps. -. each has taken $ loaves. 
The third man has no loaves with him. ^ hehas paid 48 P. 
for 8 loaves eaten by him. Now, the firs! 


out of his 5 loaves. he gets the price of 


The price of $ loaves=48 P. 
sexs p,—18 P. 


4 man has eaten 8 loaves 
(5-м 1 loaves. 


the price of 1 loaí—^s 
the first man gots the price of his $ loaves. 
һө, 18 P.x$ or 49 P. 
.', the second man gots (48 Р.- 49 P.) or 6 P. 
B and 0 so that 75 of O's 


15. Divide Rs. 870 among A, 
[D. B. 1924] 


share shall be equai to ‘5 of A's or ` 
5-і 6-455-5 == 
Now, $ of A’s вате = of С'в share 
A's sharo= X 2 or Zof O's share. 
f B's share of O's share, 


=8х$ ог & of O's share. 
hares together (8-- 2-1) or 28 of O’sshare. 


(Гв share=Rs. 870 x тв = Be. 232 


6 of B's share. 


Again, % 0 = 
B's share 


us 
\ 
b: 
a 
132) 
p 
х 
ме 
\ 
е) 
a 
со 
Ич 
со 
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16. At a circket match а contractor Provided luncheon for 24 
and fixed the prico to gain 193 per cent on hig outlay. Three 
persons were absent, The remaining 21 paid the fixed price and 
the contractor lost 2 rupees, What was the charge ? 


[D. B. 1937] 
Suppose, the contractor fixed chargo at Rs, 2 ре 
he spent y rupees in al. Т.а could gain Rs, 19 
“son у rupees he could gain ух] 
Now, 


r person and 
3 on Rs. 100, 


or t rupees. 
fram the given Condition of the Problem we hayo 
Momy+F...(1) and 21z—y -9.. (o). 


From (1) we haye Ba PU, or, 64z- 3y—0...(3) 


P=) 
"a 64% 3,50 “= 
and from (4) х 3, 684 -3y— – 6 
( subtracting ) 
И. A, B and C go into bug 
Ев. 1000, If A’ 


and from (2) we have 915 


qug . 


He charged Бе, 6 per man. 


iness and collect a, profit of 
1=2:3 and B's capital : C’s 
Profit which go to each. 

[B. U. '32] 


Ө respeotive 


The shares of the profit will be in Proportion to th 
Capitals of A, B and 0. 


Here, B's Share 9 


Sshare 5° B's share=2 of O's share ; 


in, А/8 shar 
Again, 2. 8-2 
8 Sshare 3 
2. Аз share=2 ot B's share= 
*. shareg of 


8X1 of O's share= у 
А, B ang Ca 
=$ of O'g share, 


z cf O's share. 
те together (8-1) of O’s share 
© $ of Ов Share=the total profit, 2. 
“ O's share = Вз, 1000x 


à = Hs. 600, 
“. B's share Rs, 600 £— Rs. 240, 


and A's Share— Rs. 600 X Ys — Bs, 160. 


Sof O's share = Rs.1000 


ARITHMETIO 261 

18. i 
m br: expenses of a family when rice is at 12 seers fora 
aro Rs, 80 a month, when rice is at 15 seers for a rupee, 


th 
ө expanses aro Rs. 77 а month. What will they be when rice is 
[D. B. 1933] 


к seers for a rupee 
hon rico is at 12 seers for a rupee, the price of 1 seor—Ro. ту 


Үү - " 

r^ hen rice is аб 15 seers for a rupee, the price of 1 Seer— Re. ds, 
when rice sells аб 18 seers а rupee the price of 1 seer— Re. rs 
1 LI 

Ir- тету and ds- 2—8 " 

Wes if the price per seer decreases by Re. sv 
ho total expenses decrease by Rs. (80-77) or Bs. 3. 
d if the price per seer decreases by Re. vs, the total expenses 
9creaso by Rs. 2559 or Rs. б. 

=Rs. (80-5) or Rs. 75. 


the required montly expenses 
annual salary of Rs. 192 


19. A servant was engaged on an 
and а cont. Не wont away after 8 months and received Rs. 125 
and the coat, What was the price of the coat ? 

Tho total dues for 12 months=prico of the coat+Rs. 192 „ 
and the total dues for _8 months=price of the coatt+Rs. 125 

(Subtracting) -. dues for 4 months=Rs. 67 
dues for 12 months = Rs. 67x 8= Rs. 201 
tho price of the coat-I- Rs. 192= Rs. 901 


the price of the coat=Rs. 201- Rs. 192—Rs. 9. 
y half minute and 


90, A motor car drips one drop of oil ever | 
the drops are found to be 359 yards apart on the road. Find the 
[B. 0. 8. 1939] 

Now find how 


T 
2 minute. 


Speed of the car. 
les per hour. ] 


Р [ The motor car ru 
ar it runs іп an hour. 


#21, The grass growl 


ns 352 yards in 
Answer is 24 mi 
ng uniformly in a meadow can be 
consumed by 30 oxen in 80 days i if the same can be consumed 
by 36 oxen in 60 days, how many will consume it in 45 days ? 
(0.7. 1945] 
is consumed by 30 oxen in 80 days 


+80 days growth 
by 1 ox in 80 X 30 or 2400 days...(1) 


Original grass 
5 „ DY 


Ы n" T » 
Again, original grass -- 60days' growth is eaten by 36 oxon in 60days, 
x + = ” „  by1 oxin 60X36 
or 2160 days.. .(2) 
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Subtracting (2) from (1) it is found that 

20 day’s growth is eaten by 1 ox in 240 days. 
“. 1day's growth is eaten by 1 ox in 442 or 19 days. 

7.900 days’ growth maintains 1 ox for 12x 900 or 2400 days...(3) 
Now, from (1) and (3) it is found that 


Original grass = (200 — 80) or 190 day 


8' growth. 
Now, `7 1 day’s growth is eaten in 19 days by 1 ox 
РА » » » in 1 day by 12 oxen. 


У jM in 45 days by 1} ox. 


4. Original grass--45 days' growth, ie. (190--45) or 165 
days' growth is eaten in 45 days by 42165 or 44 oxen. 


4. the required number of oxen=44, 


22. The sum of Rs. 500 is to be divided amongst 3 men, 
5 women and 8 boys so thai 


t for every 6 as, a man gets, a woman 
gets 4 as, and a boy а, 6p. Find the share of each man, woman 
and boy, [O. U. 1945] 


[Answer : ' Woman Rs, 40 and boy Rs. 15.1 


Each man Rs, 60 

23. A has three tires ag much money ав B, but ошу Rs. 25 
more than О; the total sum of their money ig Rs, 675. Find 
A’s money, [O. U. 19441 


Suppose, A hag с rupees ; Г. В has $ rupees and 0 has 


(a — 25) rupees, 2--5--z- 95675, or, 72. 85.1.25 700, 
8 


A has Rs, 300. 


24. А sum of Rs, 63. 4 ав, was paid in rupees and íwo-Bnn& 
pieces. The total number of coing being 100 how many of each 
kind were used ? ў 


[Ans. 58 rupees, 49 two-anna pieces 


[Апзууег = Вз, 3. 50 P.] 


ARITHMETIO 263 
Жыла. distance between two places А and B is 15 miles. 
р as. 6 p. per md. at A and at 8 as. 6p. per md. 
ins om cost of carrying coal is 6 p. per md. per mile, Find 
soe a een A and B where the total cost per md. will be the 
1 whether coal is brought from А or B. 
е. уре carrying coal per maund is equal in both cases. The 
enam . of coal at A is 1 anna more than that at B. Soit 
ile at tho cost of carrying coal per md. from B to the 
oe p aoo is 1 anna more than the cost of carrying coal from 
а аа e place, But the cost of carrying 1 md. of coal 
es is 1 anna. the distance of the place from B is 


9 1 
Fe more than its distance from A. 
5-9=13, .. the required place is 22 ог 6% miles away 


Í 5 
rom A and (15-64%) or 84 miles away from В. 
o than half of his money to 


o than half of the remainder 
y to 4 boys in this way 


* 
" 97. A man paid one rupee mor 
ied first boy and then one rupee mor 
the second boy. After giving his mone 


he had Re, алын. "Нона ВАНО в И 
d working out from the end] [Answer=Rs. 62] 


[Procee 
do 28. I have to travel 132 miles. The steamer fare is 1s. for 
miles and the train fare is 14. por mile. It I have only 88 
amer ? 


to travel by ste 
се of 9 miles by 
The 


must I have 


the least distan 


with me, what least distance 
les by brain. 


Suppose, I have to travel 


steamer, . I have to travel (132-2) mi 
train fare is 738 for 1 mile and the steamer fare is 108. for & mile. 
20 132-2.. - 
. 30t 1а = whole expenses 8, 
_ 9g - 180, 2. 0890. 


or, 82--660- 52=480, O5 
at least 90 miles are to be travelled by steamer. 
at 6%, 3 of the capital at 


“99, A man lent out 3 of his capital 
43%, and the remainder at 5%. It amounted to Rs. 3490. 8 as, in 


8 months. Find the capital. 
Let = rupees pe the capital, +. 
at the second rate Rs. and at the third 


at the first rate of 


interest Rs. $ 


_#) ж or Bs. dz were lent out. 


rate Rs. ( 1-$ 
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r=Rs. 6. 
In the first case the interest on Rs. 100 for 1 yon e É- 
^ interest on Ве, 1 for 8 months or $ year =(r80x#) r 


S25 x= rupees. 
interest on $ rupees for 8 months— 052, хф“ң5 


22 
з a 
Thus, interest on » rupees for $ year at 4376— руф. X$ X 5 


О, 
- rupees, ; and interest on i rupees for 2 yoar at 5% 


i 2-35 дЕ) 
—r6oXd х12= 22 rupees. „', the total interest = (а 295, 


the amount= IE 2o = 31903 


2250r +30242704907 6981 2827% 6981 
en 9950 E Ih A 

Milan nri оруу 

* the required Capital=Rg, 3375, 


its 
30. Owing to a defect in the engine a train had to и 2% 
speed by + ang reached its destination at 3-10 Р.М. instead о 
2-80 Р.М. When dia it stark ? 


[Answer : at 10-30 A. МЈ 


31. A,B and О begin to fill & cistern, A brings a gallon + 
5 minutes, В 8 pint every 3 minutes and Ca quart SU 
minutes, If tho Capacity of the cistern be 53 gallons, in W 
time wil] 16 be filled ? 


Answer— 199 minutes ; Vide Ex, 31 of time and work] 


32, A Sum of Rs, 199 Consists of rupees, eight-anna us 
апа four-anna pieces, of which the numbers are proportional 
4:5:6; find thg number of each coin, А ] 
190 eight-anna pieces, 144 four-anna pieces 


ay 
Y of January, 1989 was Friday. bv 
anuary 1933 9 [U. P. 1 - 
YS from the ig January, 1932 to the 


January, 1933 ( both the days inculsive )=1 year--1 day = 3 
days. But the yea, 19 


days=367. 7 days make & Week ; 367 
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т” ы the 1st January, 1932 be Friday, each week thereafter ends 
ursday. .. the last day of the 52 weeks ig also Thursday. 
РЕ. counting onwards 3 days more after Thursday we gob 

ay, which is therefore the required day of the week. 
of days including the two 
ber of days by 7 and if the 
week will be the required 
then the required day 


) ІК. B. Find tho total number 
ewen dates. Divide the total num 
remainder be 1, the given d&y of the 


day. If the remainders be 2, 3, 4 5, 6 or 0» 
of the week will bo the 2nd, grd, 4th, 5th, 6th or 7th day of the 


wool on counting onwards taking tho given day as the first day of 
the week, If you are to find a day previous £o 8 fixed date you 
should count backwards in the similar Way: 
34, 186 April, 1933 was Wednesday. What day of the week 
was 9nd April, 1931 ? [Ans.—Monday] 
35. Tho first day of January: ТАШ. ЖАЗ моз What 


day of week was 10th March, 1981 AD.? [0. U. 1943] 


The number of days from $ 1 A. D. to the last 
day of 1930 A. D. ( excepting the leap years 


= 865 x 1930 = 704450. 
leap years in 1930 years: ; 
is 482; .. there may be 482 leap years, put if the centuries 
be divisible by 400, they are leap years: there are only 
4 leap-years in 19 centuries in 1930 year? and (19- 4) or 15 of 

ber of leap years is, 


them are not Bap- veue ho total num 
. tal number of days in 

therefore, 482-15) ог 467. · шош 
| ars into account ) 704450467. Now, 
to 10th March, 1931 


oe years ( taking leaP 5 RARO s 
he from 1st Jan , 
— ns eoe of anys 704450-F46T-- 69 — 704986. 
If we divide 704986 by 7, the remainder is 9. 
the required day of the woek is Tuesday. 
36. Divide 950 into two parts such that 3 times the ЖУ 
part and five times the second part may be together equal to 950. 
(0. U. 1941] 
[Hints : Let the first part be v, 5. the second part=250- 6. 
From the given condition, 32-+5(250 — 2) =950. 
Answer 150, 100]. 
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87. Rs. 98 was divided among 300 children, each eX 
8 as. and each boy 4 as, How many boys wero there ? [C.U. 


[Answer : 208 boys] 


сез а besieged garrison for 80 daya 
but only for 75 days if 10 kilolitres 
uantity of water in the supply. 


(е. С. U. '46] 


88. А supply of water suffi 
if 8 kilolitres leak off every day, 
leak off daily. Find the total q 


in the second case (750 — 640) or 110 kl. of 
86 case, and so the supply lasts 
for (80— 75) or 5 days less, 
^ for 5 days ig require 
Ve cum day 
i »» 80 days 


d 110 kilolitres of water 
n " 142 0.99 kl, i 
» 2280 or 1760 и, ,, 
and in 80 days there is а wastage of 640 kilolitres. 
“+ the quantity of water in the supply—(1760--640) kl. 
=2400 kilolitres, 


; on January Ist. A 
"оп April Ist B putsin Rs, 1500, on July 1st O 
"апа on October 185, D puts in Rs, 2100. How 
mong them at the end of the 


year? [D.B. 1932 AddlJ 
[Hints : д Share of Drofit— Rs zx 14400=Вв. 988. 
E wt. = Bs. эз x 18500 — Bs, 270 
i^ aoe =з, #5 x 10800—Rs, 916 
D's 


"ө 283. 856800 =Rs, 196] 
40. The Massacre o 


Í Cawnpore took place on 28th June, 1857. 
What day of the Week was it 2 [Ans, Sunday] [P.U. 1905] 
[Take the first day 


of January, 1 A.D. to be Monday.] 
41. А man travelled 60 


miles partly by rail and partly by 
car in З hours. Най he travelled all the way by rail, he would 
have arrived at the destination Опе hour soon and saved 2 of the 
did he travel by car ? [O.U.] 


[Answer=45 miles] 


time he was in car. How far 
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9 pies in the rupee, and 
nd at 1 а. in the rupee of 
445. 5 as., find his 

(0. U. "391 
women and boys earned 
d Rs. 2. 5 as. 4 p. а day 


42, A man pays income-tax ab 
contributes also to the Provident Fu 


his salary. If he draws в balance of Rs. 


salary. [Answer=Rs. 500) 
48. An equal number of men, 
Rs, 2926 in 12 weeks, each man earne 
each woman Re. 1. 4 a8. and each boy 13 as. 4 p., how many were 
there of each ? — [Answer=6 each] (0. U. 48] 
44, А tailor hires 8 workshop for а year at an annual rent 
Rs. 20. After 5% months he admits another fo an equal share of 
it. How much rent should each pay ? [D. B 35] 
The second man should pay half ren 


rent for 34 months. 
The rent for 12 months = Rs. 90, .. the rent for 8% months 
= (29х28) rupeos=Rs. 35 = В, 5. 6 as. 8p. 
tho second шап should pay 8 rent of Rs. 
the first man should pay (Rs. 20 - Вв. 5. баз. 8 P. 


9 as. 4 p. 

45. Тһе fore-wheel о 
the hind-wheel is 16 ft. 
more than the other in 100 miles ? а ү 

[Hints: A wheel 6098 8 distance equal to its cio tt. 
in one revolution. Reduce 100 ile to feet and divide it by b 
and 16 it] [Answer: 19800 | ( 

46 h wo сізбе в with 30 pails of 

ч Шопв each, th 

3 gallons each, ОГ in 3 e3 4% | mi 
pails being poured at equal intervals. n 


holds and in what time the water wou 
The leaky cistern 18 filled in 5 hour 
filled in 3 hours W 


of water, and it 18 


t for 6$ months i.e, full 


) or Rs. 14. 


Пп circumferenoe and 


lutions will one make 
0.0. '30] 


f a carriage is 10 fb 
How many revo 


Find how mu 
18 waste away ? 

g with 30x3 or 99 gallons 
ith 20 x4 or 80 gallons of 


water. ^im 
7. (90- 80) or 10 gallons of water are emptied in 2 hours. 
д Lhour is required to empty 5 gallons of water 
2. phous  " jaws N25. n» nm 
- he cistern holds (90- 25) or 65 gallons of water. 
er are emptied in 1 hour. 


{ wati 


f water of the whole cistern will be emptied 


Again 5 gallons 0 
65 gallons 9 


in (65-5) or 13 ‘hours. 
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47. А sum of money is distributed among A, B and C in the 
proportion of 1, 2, 3 so that О gets Rs. 30 more than B. Find the 
sum distributed and the share of each. 

[Ans.: The ваш= Вз, 180. A's share—Rs, 30 ; B's share 
= Нз. 60 ; Сн sharo— Rs, 90.] 
48. 


The water ina leaky cistern will suffice for a family for 
15 days 


it 30 gallons are consumed each day or for 20 days if 20 


gallons are consumed each day. For how many days will the 
water last if 15 gallons are consumed each 


Suppose, z gallons of water leak out every day. In tho first 
case (30-1) gallons of water are required evory day and in the 
second case (204-2) gallons of water ате requirded every day. 

20 (20--2)—15(304-2), * w=10, 
the cistern contains 20(20--2) or 20(90--10) 
or 600 gallons of water. 


In the third сазе (154-2) or 95 gallons of water are required 
every day, 


*"« 600 gallons of water will last for (600-9265) or 
24 days, 


day ? 


49. A got from В change for а rupee in pice coins. Owing to 
darkness B mistook some half-rupees for pice and gave ав pice 
to A who thus received Rs, 3. 6 аз. Әр. How many half-rupees 
were there ? 


[Answer : 5] 


90. A bag contains a certain number of rupees, twice 88 


many half-rupees, five times 
times ag many tw 


[Answer—1024]  [G. U. 48] 
aber, 16 gallons aro drawn and 
ons more than half-full. Find 
[Ans.—164 gallons] [G.U. '49] 


family when rice is at Rs. 10 per 
maund are Rs. 990. When tice is at Rs. 9. 19 аз. per md., they 


are Rs, 215. 8 as. (other expenses remaining the same), Find the 
total expenses when rice is at Rs, 10. 8 as, per md. 


[Answer—Rs. 229] (0. U. '49] 


51. From a tank $ fall of я 
bhe tank is then found to be 25 gail 
how many gallong it will hold, 


52. The total expenses of a 
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53. Of a regiment of soldiers 0°03 are killed in the first battle 
0 115 of the remainder in the second, 0°27 of the remainder in the 
third, and 870 are left. How many were in the regiment at first ? 
[ Answer—1500] ГО. О. 7861 
54. АБ certain company sells 64,850 copies of a newspaper 
per day on an average. If the price оға copy of the paper be дав. 
and the profit is only 10% of this price, find the total annual profit 
[ D. B. 44] 


( assuming the year to have 365 days ) 
[ Answer—Rs. 295878. 2 as. ] 


55. Iam thinking of a number. I subtract 87'04 from it and 
divide the remainder by 3'24, The quotient is 4. What is the 
number? [Such sums are to bo worked out from the end] 

[ Ans.—100] [D.B. 41] 


56. A has a yearly salary of Rs. 2000 and spends % of it, 

B has a monthly salary of Rs. 120 and spends $ of what he 
earns, What is the ratio of their savings at the end of the 
[ D. B. '44 J 


yoar ? 
A sponds # of his salary in 1 year. 
A saves (1— 2) or # of his salary in 1 year. 
A's total savings in 1 year= Rs. 2000x $— Rz. 800. 
Again, B saves (1— 5) or 8 of his salary in 1 year. 
Rs. 120 x ëX 12=Rs. 


B’s total savings іп 1 year 
A's savings : В'в savings = 800 : 540-40: 27. 
в 18th February: 1925 A.D.? 


540. 


87, What day of the week WA 
y [ Answer— Wednesday [ P. U. 34] 

58. А,В and O play cricket. А8 runs aro to B's and B's 
got together 349 runs. How many 

B 108, 072) [ D. В. 43] 


runs are to O'g as 3: 2. They 
did each get ? (Answer— 

59. Lightposts occur at regular i 
road, Ifa man cycling 8100 
what is his speed in miles ре? 


А 162, 
tervals of 44 yds. along & 
each minute, 
[ D. B. 46] 
( Answer—135 miles. 1 


was & Thursday, what 
day of the twentieh 
[ D. B. 42 Addl. ] 


n 
hour ? 


60. If the first da car 1942 
day of the week must have been the first 
century ? [Answer— Monday 1 


y of the y! 
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61. Show that the product of any threo -— 14. 
і ivisible by 6. we 
X Cl. ей integers one of them шө Bo d 
by 3 and at least one must be an even number i.e. divisible de 
М the product of 3 such consecutive integers=a c er 
number Xa multiple of 2xa multiple of 3 =опе number x mu 
of (2х3) 2 one number x multiple of 6, 
the product is exactly divisible by 6. | | - 
62. А merchant mixes 45 Ibs. of tea at one price with 3 ii 
of tea at a dearer price, By selling the mixture at 43, per lb. Ee 
gains 20% on his outlay. Find the price of each kind of legt. 1 
difference in price being 15. 84. per lb. [D. B. E 
Suppose, the price of tho first kind of tea is z ori з 
pound ; .. the price of the second kind of tea is (z-i-18)s. р 


pound, the total cost price={45 X 24-30(z-4-18)]s. — 
7. the total selling Price = 1$8(45z-1- 30(z-- 5)]s., if he i 
gain 20% on his outlay, 


.. 


7 (45-30) or 75 Ibs. of tea are sold at 4s. per Ib.. 
the total selling price— 45, x 75=300s. . et 
189145z-I-30(z-1-5)) — 300, Solving this equation, we g 1 
3. +. the price of the first kind of tea is 8, or 2s. 8d. per poun 


x : 1 dm. 
The diameter of a fore-wheel of a carriage is 8% 
while that of a hind-wheel 


ів 4$ dm. How far will tho carriage 
have travelled when the fore. 


Wheel has made 200 revolutions "p 
than the other? (The ratio of the ciroumference of a circ 
the diameter is 52 ) 
Circumference - 22 
— Diameter А, 


circumference=32 x diameter. 
Here, the circumference of the fore-wheel=32 x di 
and the circumference of the hind-wheel = 3 x 34 dm, — 4 
D. O. M. of 11 dm. ana 44 dm.=44 dm, hen 
The two wheels make complete number of revolutions еле 
they go 44 dm, To go this distance the fore-wheel ma 
(44 dm.+11 dm.) ох 4 


kos 
44 revolutions and the hind-wheel ma 
(44 dm.+ dm.) or 3 revolutions, 


the fore-wheel makes 1 r 


ind- 
evolution more than the hi 
wheel when the carriage travels 44 


йш brog. 
*, the required distance=44 dm. x 200 —8800 dm. —880 me 
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ж . . 
64. Interest in a savings Bank is paid at the rate of 92 per 
rest on an account of a year, if 


at the beginning of the year there is Rs. 560 in it, 4 months later 

Rs. 240 is taken out, and 3 months after this Rs. 140 is put in. 
There was Rs. 560 in the bank for the first 4 months. 

Rs,(560 — 240) or Rs. 320 for the next 3 months and Rs.(320-+140) 


or Rs, 560 for the last 5 months. 
60 for 4 months=the interest on 


Now, the interest on Rs. 5 
Rs. 560 x4 or Rs. 9940 for 1 month. 
r 3 montos=the interest on 


Rs.390x3 or Rs. 960 for 1 month, 
and the interest on Rs. 460 for 5 months=the interest on 
Rs. 460x 5 or Rs. 2300 for 1 month. 
$ on Rs. (2240--9604-2500) 


cent per annum. Find the inte 


The interest on Rs. 320 fo 


.'. the total interost— interes 


or Rs. 5500 for 1 month. 
The interest on Rs. 100 for 1 year in the Bank=Rs. 24, 
0 for 1 month=Re. IRIT 


the interest on Rs. 10 
n m „ Re. 1 yi „ 3. gxIPK100 
52 е НЫ 
= Вз, ЗА = Rs. 11. Таз. 4p. 


65. If 15 chairs and 9 tables oost Rs. 400, find the cost of 
t of 10 chairs being equal to that 
[ 0. U. 54 ] 


19 chairs and 3 tables, the 008 
of 4 tables. (Answer—Rs. 390) 

66. А man lost 88 much by selling 20 chests of tea at Rs. 620 
per chest as he gained by gelling 25 chests at Rs. 692 por chest. 
What did each chest cost him ? [БЕ j 

67. A person buys 20 f milk at 9 88. 6 p. per seer, How 
much water must he add to it 80 that he may gain Re. 1. 10 as. 
by selling the mixture at 9 as. per seer ? [W. В. 8. F. 59] 

The cast price of 20 seers of milk=9 as. 6 p. x 920—190 as. 

In order fo gain fo. 1. 10 88. the total selling price of the 

—190 ав.- Ве. 1. 10 as. — 216 as. 


nd waber— 
f the mixture —9 as. 


mixture of milk 2 
The selling price of 1 seer 0 ; 
i mixture (8162-9) seers = 24 seers. 


the quantity of 
the quantity of water added=24 seors — 90 seers=4 seors. 


srs. 0 


DO 


272 CORE MATHEMATIOS IN ENGLISH 


68. The grass growing uniformly 
consumed by 30 oxen in 160 days. 
by 36 oxen in 120 days, 
[ Vide Example 91, Answer 44] 


in a meadow can be 
If the same can be consumed 


[G. U. 52] 
: A retails them at 


mins. 40 secs, How man 


race to make a dead heat ? 
71, 


Y yards’ start can A give B in a mile 
[Answer—44 yards] 


[Answer—4 days] 
into two such sums'that if the first be 
ple interest for 5 years at 33% and the second for 
4 years at 3%, the interest on the first sum shall be double that 
On the second, [Answer—Rs, 1200 and Rs. 875] 

73. ervals of 12, 15 and 98 seconds 
ance hears their sound only when 
Е * If they first toll together, how 
many times will he hear their Sound in 7 minutes ? 


[Answer—12 times ] 


another man and passed him 


Seconds, At what rate per hour was the second 


man Walking ? 
(Answer—9 miles per hour, Vide Time апа Work, Example 13] 
116; A milkman bought ^ шацца of milk for Rs, 90 and mixed 

with it a quantity of water, He sold the mixture at 6 as, Әр. ® 

Seer and gained Re, 1, la бр. How much water did he mix ? 


[Ans.—19 seers] [W. B. В. Е. '53] 
76. A fruit 


“Seller воа to one customer just one-fourth of the 


number of oranges he had ang to another four-fifteentha of the 
remaining number, It 5 


s 8 had still 33 left, find the number of 
oranges he originally had, [Аъву er—60; W, B. S. F. '58] 
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77. А farmer bought 96 oxen for Rs. 2400. Не sold 86 аға 
profit of 15 per cent and 48 at a profit of 12 per cent. Two of 


the remainder died and he sold the rest аб cost price. How much 


ài н 
id he gain ? [W. В. S. Е. '53] 


The cost price of each ox — Rs. 2400-7 96 = Rs. 25. 
the cost price бї 36 oxon— Вз. 25 х36= Rs. 900. 
The profit on Rs. 900 at 15% — Rs. (15 x 9) or Rs. 135. 
Again, the cost price of 48 oxen — Rs. 20x 48— Rs. 1200. 
the profit on Rs. 1200 at 19395— Rs. 12$ X12 — Ез. 150. 
‚ the total profit on selling 84 oxen—(Rs. 135 Вз.150) = Bs. 985. 
Two oxen having died, there is a loss equal to the cost price 
of two oxen, 4e, Rs. 25x2 or Rs. 50. the profit then 
stands at (Rs. 985- Rs. 50) or Rs. 235. The remaining 10 oxen 
were sold at cost price, thereby making neither gain nor loss. 


the required total gain=Rs, 235. 


78, Tho number of literates in India was 116 out of every 


thousand persons in 1911, and increased to 140 per thousand in 
1991. Іп how many years more will this number be "992 per 
if the rate of increase continues to be the same ? 


[Answer—355 years.] (0.7. '89] 
of oranges a6 14 per rupee and 
He sells the whole lot 
[E. B. S. В.'51] 


thousand, 


79. A man buys Rs. 10 worth 
Rs. 95 worth of oranges а& 16 per rupee. 
at 15 oranges per rupee. Find his gain or loss. 
[Ans. Profit Re. 1] 

80. Two persons have Вв. 11. 8 as. between them. If one 
had Re. 1 more and the other 8 аз. less, the former would have 
How much has each ? (Раб, U,'96] 


twice as much as the other. 
If the first man have Re. 1 more and the second 8 аз, less, 


gether have 8as. more than Rs. 11. 8as, i.e, Rs, 12 


then the two to 
Then the first would have twice as much as the second ; 


` the first would then have Rs. 8 and the second Rs, 4 
. the first person has Rs. (8-1) or Rs. 7 and 

А * the 

n has (Rs. 4+8 as.) or Es. 4. 8 as, second 


perso: 
Eng. Core Arith.—18 
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81. Divide Rs. 4250 among A, B and 0 so that if their "€ 
be diminished by Rs. 10, Rs. 15 and Rs. 95 мые < = 
i 25: QU. 5 
remainders shall be in the ratio of 2 : 5:7? [U 


[Hints :—Rs. 10+Rs. 15+-Rs, 25—Rs. 50, 


- i 8 
If the shares bo diminished by Rs, 50, there remain 
Rs. (4250 — 50) Rs. 4200. 


Divide Rs. 4900 in the Proportion of 2:5: 7, 9--54-7—14 4 
If Rs. 4200 be divided into 14 equal parts, each part = Rs. 300. 


0 
"+ the three parts are Rs, 600, Rs. 1500 and Rs. 210 


respectively, “. A's share— Ва, (600--10)— Rs. 610 ; Similarly, 
B's share— Rs, 1515 and C's share 


= В. 2195. ] Р 
82. Which is tho better and why—an annual e — 
Rs. 25 or а biennial increment of Rs, 50 ? [В. 0.8. 


[Answer—the first] 

83. A Person has to pa 
the rupee on the exces, 
pays Rs, 162 ботал 
average incomo.tax р 


У income-tax at the rate of 9 pio s 
8 of his total income over Rs. 1500. If Me 
ds income-tax, find his total income and 


er rupee, [Ans. Rs. 4956. 6148 p] 
84. The expenses 


rupee are Rs, 250 
20% less, 
333% less ? 


[ Hints : When rice sell 
diminish by Rs, (250 — 244) 
less, the total expenses di 


of a family when rice sells at 2 seers 8 
^ month and Rs. 244 when the price of rice ІР 
What will be the ®xpenses when the price of rico із 

[W. B. S. F.'55 Adal.) 
8 at 20% less, the total ор 
or Hs. 6. ^, when rico sells at 333% 
minish by Rg, 52999 or Ва. 10. 


250- 10)— Rs, 240, ] 


the required expenses = Re, ( 


STATISTICS 


1. Statistics 

Bhatistics is a science which deals with practical theories or 
decisions that are arrived at by comparison, analysis, interpreta- 
tion, etc. of several quantitative or numerical data that we may 


collect on close observation. 
More collection of data is not the sole object of statistics whose 
chief aim is moreover to find out а theory based on their analysis 


and interpretation. Statistics, therefore, involves collection of 
data and their tabulation, analysis and interpretation. 


Statistics is highly necessary for ascortaining various facts and 
tion of a state, public health, growth 


theories relating to the popula 
etc., all based on а proper 


of industries and spread of education, 


knowledge of statistical theories. 
theories about the daily attendance of school 


height, scores in their examinations, 
f statistics. 

verages. An average is 
hings or data. 


Many necessary 
boys and their age, weight, 
etc. can be obtained with the help о 


Statistics is also called a science ofa 


a value which is typical of a number of like t 


2. Collection of data and tabulation 
No theory can be easily established from t 
y arranged according to the scope 


random, unless they are proper] 
of the enquiry. After the collection of data, the next step should, 
the materials collected should 


therefore, be their classification, 1.0» à 
bo tabulated (i.e., exhibited in а table) according to the ascending 


nding order of magnitude for analysis and interpretation. 
hts of 400 students of a school are taken at 
found to range from 24 Kg. to 56 Kg. (Here 
t to the integer X 


he data collected at 


or desce 
Suppose the weig 
random and they &re 


the weights are taken correo 
Now the following questionnaire may be put: (1) How many 


students have the greatest weight? (2) What is the number of 
students having the smallest weight ? (3) What is the weight of 
the greatest number ofstudents ? (4) Whatare the numbers of 


students having different weights ? 
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Now, from the random sample of weights collected we can 
neither answer the above questions nor form ап idea of the weights 
of the whole 400 students. 

In order to answer those questions we have to tabulate those 
weights (here these are data) in ascending or descending order of 
magnitude and then it will be easy to analyse them for solution 
of the questions, 

In the above example ever 
whole number of 400 students j 
character. In such cases the c 
be derived from the collecti 

the indivldual. 


y student is an individual, the 
8 an aggregate and the weight is 
haracteristics of the aggregate can 
on of the values of the character of 


3. Variable and variate 


You know that an 


Y changeable value or measure is called 
variable. By a variabl 


e is meant any character which is capable 
сө in size or kind, The quantity or character 


ures vary is called variate. For example, the 
agos, heights, weights of Students and their scores at aD 
examination, tempera 


tures recorded from the thermometer are 
. variates, In many cases ‘variable’ and ‘variate’ are used in the 
Same senso, 

Tn the opinion of Some, if with the changes in the value of one 
quantity, the value of an 

quantity is called the varia 

As for example, with the j 

increases, Here height ig 


Quantitative Variate, 
is а quantitative variate, So 880, weight, etc. are also quantitative 
variates. A quantitativo variate сар haye any value within two 
fixed limits. The difference of its values may be very small 
086 that the limits of the age-variate 


The height of the students of а schcol 


within those limits, Supp 
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of а number of boys are 4—6 (years). Then the values of the 


variate may be 4 years, 471 years, 479 years, 4'8 years, etc. 


or 43 years, 41 years, eto. Such a quantitative variate is called 


continuous variate. 
Numerical variate. 

only in integral numbers is ca 

number of boys in а class, the num 


The variate whose values are expressed 
lled a numerical variate : e.g. the - 
ber of trees in a garden, etc. 
The values of such & variate can never 
all always be integers. As for example, 
be within the limits of 4 and 6, 
5 or 6; but 16 can never be 44, 54 
ariate within two fixed | 
te is called a discrete 


are numerical variates. 

bo mixed fractions but sh 
if the number of boys is said to 
then their number may be 4, 


As the value of & numerical v 


boys, eto. 
rical varia 


limits is not continuous, the nume 
or discontinuous variate. 


4, Symbols 

A variable is generally denoted by X or Y. Thus N denotes the 

ata collected and S their sum or aggregate. The 
ma) also denotes the total or the 

Greek letters В (beta), 7 (gamma), 

are used as symbols, 


number of d 
symbol X (called capital sig 


aggregate. Besides these, the 
z (pi), $ (phi), # (mu), 9 (sigma), 
5. Collection of statistical data an 
al facts ara collected in v 


ebc. 
d tabulation 
arious WAYS: 6.8. 


Data or numeric 

(1) with the help of individual observations (personal 
investigation) ; 

(2) by circulation of questionnaires to different persons, 
companies or factories ; 

(3) from the annual reports published by the Government or 
some other institutions ; etc. . 

ta be tabulated unélassified or ungrouped, 


If the collected da | 
they are called 741) data or unclassified data. Again, when the 
data are arranged in nding or descending order of тїр 
in a table, they are 08. 


The collected data are b 
averages, rangos, (2 


asce: 
пей arrayed data. 


hus tabulated (1) according to their 
numerical values, ) in ascending or descending 
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order of magnitude, or (3) 


in a particular Way to serve the purpose 
of statistics, 


If the number 
data are classifi 
-then tabulated 


of data collected be very large, the different 


ed or grouped according to their characteristics and 
at different intervals, 


Suppose tho quantities of paddy grown in a country are 
collected, They may be first classified, according to our need or 
Purpose, into different kindg of paddy, such ag Aus, Aman, ete. 
and then arranged in а table according to the quantity of each 


Kind of рааау. If it ig needed, those data may be again further 
divided district-wise, 


, 


UNCLASSIFIED DATA 
Example 1. Below ig given the table of Scores in ап 
examination of 60 Students of a school, 


` 


Table No, 1 


The Very table Shows that the data 
unclassified Way. From this it is not 
highest or the lowest Score ; ($) how ma 
than 76, how many less than 89 $ (с) 
the same score ; ete, 


have been noted in an 
easy to ascertain (а) the 
ny students scored more 
how many students secured 


So the data given in th 


® above table are being arranged in 
ascending order of their mag 


nitude. (Vide Table No. 2). 
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AnRAYED DATA 


"1 88 88 92 96 

Ж 88 88 98 96 108 
72 88 89 98 97 104 
75 84 89 98 97 105 
76 86 90 94 97 107 
тт 85 90 94 98 108 
79 86 90 94 99 108 
80 87 90 * 94 99 111 
81 87 90 94 100 112 
82 88 92 101 


lowest score is 


be at once said that the 
being from 71 to 


From the table it can 
113 and the scores 


71 and the highest score is 
113 their range is (113- 71) or 42. - 

But the questions such as— how many stu 
from 85 to 96' Or ‘how many students have § 
cannot be easily answered even from the table 
purpose the data should be arranged in 8 different way- 


Frequency Distribution Table 
n arranged in an array,but 


When the number of 


it is disadvantageous to formulate a 


principle from them unless they 819 arranged in intervals. 
In dividing the intervals, the values of the qualita- 


data into 
tive variates are gonerally grouped in intervals. In the Example 1 
above, the values of the scores are quantitative variates and the 
ers of those yalues аге numerical variates ; so here the 
ped in intervals. The number of 


dents have scored 
cored below 100” 
No.2. For this 


0 data have bee 


In table No. 2, the 6 
they have not been grouped in intervals. 


different data is very large, 


numb 

values of the scores are to be grou 

values of the variate included in cach interval is called бе 
terval. 


frequency of the in 
The showing o 
nas Frequency 


f the frequencies of the values of the variate is 


know. Distribution. 
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The table that с 


; wn 
i 1 1 is kno 
Ontains such а frequency distribution 
as a Frequency Dis, 


tribution Table, -—. 
istributi 
Th for d ing up a frequeney distr ке, 
e rule for raw (Vide ramp 
ros of 
ne the range of the data v €. 
ў і ighest and the 
lel-1), 2,0 the difference of the hig 
"cg | 7113- 71—49, 


be 
H 3 ls to 

(3) Next, choose the number апа Size of tho interva 

Used in Brouping the scores, 


5, 
і ro 8, 
Generally chosen intervals ar 

or 10 units in length, 


f values, 49--5--83, 


Method og Frequency Distribution 


mining the intorvals, 
Tequenoy Distribu 
ped оу Classified 


After deter; 

is to be noted, 
ata are Ungrou 
method from, Tab 


: val 
the frequency of each E 
tion can be made whethe 


this 
in an array, Wo show 
le No, 1 given in Example 15 tage” 
п 
Тһе frequency distribution may, of Course, be more adva 
ously made rom Table No 
i 2 


" ed 
f the data be not 22 Wort 
722178 can also make the frequency distri 
even from the Taw data, (Vide Table No, 3) 


Make threg columns in a tablo, Th 
should be Written in the first column, the 


the second column ang 9 number 
in the third column, 


9 intervals of tho и 
tallies of the scores 79 
(frequency) of the studen 

Write down the i E 
ona below another in the first column, Now the first ee ЕЛ 
in Table No. 1 falls Within thg interya] 85—89, place а v 
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tally beside that interval in the second column. For the second 
score 96 place also & vertical tally, beside the interval 95—99, in 
&he second column. Thus go on marking the tallies for all the 
Ый. of tho table. If the number of tallies in any interval be 
5 or more than 5, every fifth tally should be placed oross-wise 
over the preceding 4 tallies, 80 that it may at once indicate that 


FREQUENOY DISTRIBUTION 


Table No. 8 
Tallies ‘Number of Students 
(frequency) 


Keep а little space after 
tallies of each interval will indi- 
(i.e. the number of students 
down those numbers 


there are 5 scores up tO that tally. 


every fifth tally. The number of 
cate the frequency OY number of scores 
making the scores) in that interval. Write 
representing the frequency in the third column. 

Frequency Distribution is usually made in two columns in а 
Table where the second column (the column of tallies) is omitted. 


Tt is shown in Table No. 4. 
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FREQUENOY DISTRIBUTION 


Table No. 4 


No. of students 
(Intervals) f (frequency) 


Number of intervals of Frequency Distribution 
In the tables No, 3 and No, 
of the intervals is taken 


has been 9. If the range of 


intervals. These 
It is, however, 
Otherwise, no 


large. It is better i БӨ of each Interval be an odd number, 
tuch as 3, 5, 7 ete, 

The choice of number 
values. The number of int 
10 and 30, Suppose a vari 
divided by 10 and 80,6 


of intervals depends о 
ervals ig generally tak 
ate has 63 different 

he Tespectiye Quotien: 


n the number of 
9n to be between 
values, Tf 63 is 
ts are 6'3 and 2'1. 
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So it is advantageous to take 4 which is between 6 and 2 as the 
range of each interval. If the range of each interval be 4, then 
the number of intervals for the whole range of 68 will be 16. 

In the frequency distribution of Example-1, 5 is taken as the 
the number of intervals is 9. See 
ng determined according to the 
43 different values from 71 to 


range of each interval, 
how the number of intervals is bei 
&bove rule. There are together 
113. 43+10=4°3, 43--30-143. 

So here 3, which is between the two quotients, is taken as the 
range of each interval. According to this the frequency 


distribution is shown in Table No. 5. 


FREQUENOY DISTRIBUTION 


Table No. 5 ( From Example 1 ) 


—| 


Frequency 


(Interval) 


— 


| 


n 
БО += со со со C3 ОО Сл Ф Ot Ot соо + Со 


60 
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Limits of an interval and midpoint 
Suppose the age of each boy 
This statement does not indicat 
equal and just 19 years. 
that their ages will range 
one's age will be less than 11 
These 11'5 years and 19'5 
Actually though their individ 
11°5 years and 19'5 years, 
years in aggregate, 


of a class is stated to be 12 years. 
6 that the ages of all tha boys are 
The real meaning of this statement is 
from 11'5 years to 19'5 years, z.e,, no 
5 years and more than 19'5 years, 
years will be the limits of their ages. 
ual ages are between tho two limits 
the age of each boy is taken to be 12 


Here notice that 19 years is just in the middle of 115 years 


and 19'5 years, t.e.. their average. This 12 years is said to be the 
midpoint of 11'5 years and 19'5 years. 

Again, if the weights of a few 
to 1§ Kg. then th | 
Weight from 17 Kg. 


bive Weight of those pieces of stone is said to be 
Kg, Correct to ong decima] Place, then their weight may be 


05) or 54°95 Ky, and under (54784-05) or 


| ct to one decimal place, the lower 
Inished by "05 and the higher limit increased by "05. 
given correct to the integer, the lower limit 
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is 60 Kg., then the intervals may be written ав G0 and under 63 
63 and under 66, 66 and under 69, ебе. | 
Again, they may also be written as 
above 63, 66 and above 66, etc. 
Example 2. Frequency Distribution (pointing out the limits) 
of 924 studente of 8 school with regard to the percentages of 
бет Scores in ап examination is shown in the following table 
(Vide Table No. 6). The scores are given correct to the integer. 
Draw up a frequency distribution table doubling the size of 


each interval. 


60 and above 60, 63 and 


FREQUENOY DISTRIBUTION 
Table No. 6 


No. of students 


Intervals (frequency) 

BEN ИРДЕ f 
REM 

39 and under 37 14 

37 4 49 22 

^ PLURES 41 98 

41 к 59 84 

59 y 57 56 

57 y 69 64 

62 " 67 77 

д S 79 19 

та я Sh 10 
eS eee QNO NE 

394 


tribution the size of each 
e to draw up here & 
‘ch the size of each interval will 


in the abov 
interval 18 5, + 
frequency distributio 
be 10. 

In the given 
length of each interv& 


range 18 (71—39) or 45 and the 
2. the number of the intervals ig 
(45--5) or 9. Now, Ш WS are to take 10 values as the size of 
ouch c ingarval tbe number of intervals will be (45-10) or 45, 
i.e., the last interval will consist of 5 scores. But as no student 


table the total 
186; * 
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the first interval should begin from 27, ie. from 5 more 
preceding values. Thug the first 


interval will be from 27 and 
under 37, 


ІК, В. Here percentage of scores aro Biven ; the total range 
of the scores will be from 0 to 100. 


Cores. .. the number of 
» frequency) in the intervals ‘32 and under 37' as 


FREQUENOy DISTRIBUTION 
(ot 10 Score interya]) 


Table No, 7 
Ма = = ВЕ 


Score Frequency(f) 
Intervals 


or 
No. of Students 
= NE елеу a PSU 


27 and under 37 
7 


14 
87, » 47 
Bless п 57 
97 27% 767 
BC Mae тү 
a 
N= 


[N. B. (1) The intervals of the ta 
written ag 32—3 Я 4 9 


(e. g., 87, 42,...) are in both intervals and, therefore, the 
conclusions arrived at from th i i 
9 wrong, 
(2) Frequency distribution 


: may be made with intervals of 
unequal size. It is not generally done, if it is not needed.] 
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To Find the interval midpoint 
We have already discussed the interval midpoint. The formula 
for determining the interval midpoint is as follows :— 
(1) Interval midpoint (when the limits are not given) 
— The first score of interval 


4 (the highest score— the lowest score) 
9 


(2) Interval midpoint (when limits are given) 
=Tho lowest limit of the interval 


4 (The highest limit — the lowest limit) 
2 


Example 3. Find the midpoints of the intervals (i) 90 — 94 


and (ii) 89'5- 94'5. 


Now, (i) the read. midpoint 90-912 99904898. 


Gi) Tho read. midpoint=895+ 22-89? = 9'6-+9'5=92. 


Cumulative Frequency Table 


You have already noticed how the frequency of each row has 
been formed in the Table No. 7 from the Table No. 6. 
No. 6 that the number of students 


It appears from the Table 
4 and the number of students 


securing scores below 87 dis J 
securing scores below 42 is (142-99) or 86. For, the table shows 


that the number of students securing scores from 37 and under 49 
is 22, and that of students whose scores are below 37 is 14. These 
14 students have also secured scores less than 42. The number of 
students whose scores &re below 42 will, therefore, bethesum of 
14 and 22, i.e., the sum of the second frequency and the previous 
first frequency in Table No. 6. 

Again, the number of students seeuring scores below 47 is 
(14--99--98) or 64, i.e., the total of the third frequency and the 


two previous frequencies and so on. 
As this frequency is determined by successive addition, it is 


called cumulative frequency. 
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Thus cumulative Frequency Distribution is a form of frequency 
distribution in which each frequency is the total of the previous 


ones. The cumulative frequency table derived from Table No. 6 
is shown below : 


CUMULATIVE FREQUENCY TABLE 
Table No. 8. ( formed from table No. 6 ) 


No. of students 
Score Interval ( Cumulative 
Frequency 
Е ЫЕ -5-0 2 
below 37 14 
n — 49 36(1.е, 14--29) 
i 47 64(--14--99--28, 
or=36+28)* 
T 59 98(—14--99-1-98-I-34 
or=64-+ 34) 
” 57 154(= 984-56) 
T 63 . 218( —154--64) 
n 67 295(=218+-77) 
a ае) 314(=995--19) 
m 11 324(—3144-10) 


“ 6, you have to add together the 
three numbers of students of the first, second and third rows of 


Table No. 6, It may be done more easily, То find the number 
d row of Table No. 8 you have only to add 


in the first row of the 
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Exercise 1 


1. Define and illustrate the following terms: 
Variable, variate, range, size of interval, frequency. 
9. What are meant by the ‘limits’ and ‘midpoint’ of an 


2. 


interval ? 
3. State with suitable examples what is meant by raw data. 


4, What is called.an ‘array’ ? 
5. How is Frequency distribution made from arrayed data ? 
6. Describe a few ways of collecting statistical data, 
‚ T. A list of scores secured by 100 students of a school in an 
examination is given below. From it draw up a table of arrayed 
data arranged according to the ascending order of the scores. 


jons from the arrayed data 


8. Answer the following quest 
derived from the table of sum No 7 above :— 

(i) How many students have secured more than 53 scores ? 

(ii) How many students have scored more than 32 but less 
than 53 ? 

9. Draw up в frequency distribution table {тош the data 
the size of each interval being 5. 


given in sum No. 7 above LN 
ency distribution table with 4-score 


10. Draw up è frequ 
intervals from the raw date in sum No. 7 above. ү Г i 
11. If10 integral values of a variate are included in the’ 


interval 725 — 7975, find those values. PRE 
' 19. The weights (in pounds) of the students of a class are 


arranged in regular intervals of 75-179, 80-84, etc. Find the 
limits and midpoints of these intervals. - Р 
Eng. Core Arith.—19 
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13. Complete the following table : 


Intervals Limits of 


intervals Midpoints 


83 and under 88 


» 83 
ld 78 


a leis 1522244) 


14. In the following table the heights of 50 students of & 


school are given in inches Correct to one decimal place, Complete 
the table, 


ст a ONE EROS 


Intervals аа Midpoint Frequency 
ce 212 AT ҖИ 
508 and under 59:8 51'75 12 
bais , wc. 548 53°75 18 


548 , , 568 


55°75 20 


15. The weights of 
the table below :— 


100 students are given in kilograms in 


Weight 
(Kg.) 


No. of 
Students 


Draw up a cumulative frequency distribution table from the 
weights with the intervals (1) 54 Kg. and below, 55 Kg. and 
below, eto. (2) 62 Kg. ana Above, 61 Kg. and above, ete. 


2. 
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16. Tho ages of 144 students of a school are given in integral 
number of years in the table below : ; 
11) 1] | м 18/19 


16 | 


12| 3 


T 7 15 | 1 18 |80 


Draw up в frequency distribution table grouping the ages into 


intervals 8- 10, 11- 19, etc. 


Graphical representation 


t “опе picture is worth 8 thousand words" t.e. 


It is said tha 
make us understand a thing 


one vivid picture may sometimes 
housand words. 
a diagr 
fully collected array of 
n is not drawn to the 
Railway 


more easily than a t 
It is for this reason that 
revealing than the most саге! 
It is often seen that our attentio 
important publications of numerical statistics by the 


ynment or Municipality. 
arious facts and necessary informa- 


hrough the medium of diagrams. 
larly necessary for comparative 


am or & graph is often more 
numbers. 


Company, Gove 
To attract more attention v 

tion are now-a-days published 6 

Besides this, graphs are particu! 

statistical treatment. 

fferent kinds of diagrams 

ssed with the help of 


rectangles, circles or 


Use of di 
cal data can be expre 


Comparative statisti 
such 88, squares, 


various kinds of diagrams, 


Pai charts, etc. 
Squares : 


a comparative study of a few 
data by Square diagrams, We should draw the squares whose 
areas are in proportion to the data to be studied. 


Suppose the annual incomes 
hree countries 810 400]- ‘ 


It we want to make 


given 


per capita of t 
Rs. 100, Rs. 400 and Rs. 1600 ioo: 
respectively. The comparative 


squares of these 818 drawn 


here. 
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i а 
Circles : Comparative circles may also be drawn with regar 
to the above annual incomes, 


= 

Comparison may be made by drawing different circles whose 
areas are proportional to the given quantities. Again, they ey 
be expressed by dividing the same circle into parts proportional 
to the given quantities, , 

Suppose that India Government spends 10% of its total p 

‘for construction of roads, 15% for health, 20% for procurement o 
food, 25% for education and 30% for defence of the country. 
These are expressed below by drawing a circle. i 

The area of the whole 
circle denotes the total 
expenditure and each part 
of it denotes expenditure 
under each different head. 
The areas of those Parts 
areproportional to 
10:15:20:95: 30, i.e, 
2:8:4:5:6: 

Similarly, those data 
сап also be expressed by 
dividing Squares or 
rectangles into parts 
proportional to those data, 


Education 
257, 


Defence 
307 


This is called a circle diagram ог а pie chart. 


Representation by pictures, Suppose that the population of 
a country (A) is 40000 and that of another country (B) is 60000. 
The population of these two countries can easily be shown by means 
of pictures. First draw two columns A and B and then draw por- 
traits of 4 men in the first and those of 6 men in the second column. 
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Now, if each man in the picture is taken to represent 10000 
mon, then it can be easily understood that the population of Ais 


40000 and that of B is 60000. These kinds of pictures are widely 


circulated by government or in the exhibition to explain statistical 


data to the public. 


Graph. ‘You know from Algebra how to draw a bar 
ph and linear graph. Here two examples are 


„ ЖЫШ ЫЫ А АНЫШ 


graph, 


column-gra 
given. 


Example 1. Tho ages of 450 students of & school are given 
in the following table. Express it by means of a bar graph. 


Age 10 yrs. | 11 yrs. 12 yrs. | 18 yr? 14 yrs. | 15 yrs. 16 yrs. 


SS eee 


No. of 80 180 9! 
students i 60 0 


Draw А horizontal line OX and a vertical lino OY on your 
graph paper. 

On choosing suitable units represent the ages along tho 
horizontal line OX and the numbers of students along the vertical 


line OY. Then from each point denoting age draw 8 vertical line 


equal in length to the unit denoting the corresponding number of 
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students. The vertical lines 


thus drawn express the above table. 
Vide the diagram below. 


Y 

T ao] 
^ 
| 8}! 

2 P 

с Г | 
-9 15 Ы 
a 

0 12 

© 

5-9 

3 $ 
2 | 
| . 


(К. В. If the number of 
horizontal line and the age a 
horizontal lines will e 


Example 1. The avera 


БӨ market priceg of rice per шаппа in 
different months 


in 1957 are given in the table below. Express 


this by a ling graph, 


— 
— — 

Å- ——— ——— 

—— —— 


Let two small divisions On the horizonta] liné in the graph 
paper represent 1 month ang 4 such divisiong along the vertical 


line represent 1 rupee. The graph line ig drawn with the above 
points. 
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[ See the diagram below ] 


ГЕНІН 


ке КА. | 


БЕЗІН 
LU 


T 
rf 
n 


May. dune. July. Aug wov. Déc 
used in statistics. 


ney Polygon are 
в and to represent 


to draw these graph 
ally thereby: 
mn Diagram 


graph you have learned in 


Histogram and Freque 
Now, we shall discuss how 
the frequency distribution graphic 


Histogram Or Colu 


Histogram is similar to the column 
Algebra. As in Algebra two straight lines intersecting each other 
w this graph. One of them is 


o taken to dra 
alled the bases 


and perpendicular to the former. 
X' and YOY’ represent the horizontal and 


The gst. lines XO 
ectively. The former is called the 


vertical straight lines тер 
-azis and the latter j-8Xi8- The different values of 2 and y ате 


at right angles 8T 
and the other line is vertical 


horizontal and € 
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represented along t-axis and y-axis respectively. We have Bean 
that one of the two variates in frequency distribution is guns. 
tive and the other is numerical. In order to draw graphs with 
these two variates the different values of the quantitative variate 
are represented along the horizontal ling (c-axis) and the values 


"bi ine 
of the numerical variate are represented along the vertical lin 
(y-axis), 


Я а 
quadrants, The positive values of 2 ате noted along tho right han 


: a 
Side of the 2-ахіз from the origin O and the negative values ar 
noted along it on the left, 


-axis 
Similarly, the Positive values of y are noted along the у-в ii 
Upwards and the negative values of y are noted along 


4 в 
downwards, In frequency distribution the values of variates ye 
Seldom negative, so in these graphs only the first quadrani 
is used, 


Construction of Histogram 


Example 1. Below is given the 


frequency distribution ш the 
er of boys in an examination, Draw ара histo- 
uency distribution, 


gram of thig freq 


(See graph No. 1): 

Scores and the number of students 
Ve values, so the histogram must be 

in the first quadrant, 


Ө two variates, 
(frequency), have HO neagati 


Now taking а. suitable unit for the values, which correspond 
to the different Score-interya]s 70 _ 74, 74 — 78, 78 — 82, 82 — 86, eto. 
ате placed along the harizonta] line OX, 


STATISTIOS | 297 


Here one side of a small square on the graph paper represents 


two values of scores. 
Y h 
30 | 


t3 
іл 


со 


m 
| 


Number of students 
ІШ 
1 


5 


S 


S 70 74 78 82 96,90 94 98 102 106 үр ^ 


[Graph 1] 
Again, taking any suitable unit to repr 
students, the numbers 0, 5, 10, 15,...etc. 
the vertical line OY (i.e. y-axis). 
Ноге one side of a small square on 


one student. 
Hore the firs 


Oe 


esent the number of 
are represented along 


the graph paper represents 


t interval of the given scores is ‘70 and under 74° 


its corresponding frequency is 5. 

“+, two perpendiculars, oach 5 units in length, are erected 

from the marks 70 and 74 and the rectangle is completed to 
al 70—74 has its frequency 5. 


represent that the interv! 
Thus here is drawn 8 rectangle whose base is equal to the 


length of the interval 70 — 74 and height is 5 units. 
The next intorval is ‘74 and under 78” and its frequency is 9: 


So to represent this interval and its frequency, a, rectangle is 


and 
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drawn whose base is the length of the interval 74 — 78 and who 
height is 8 units. Thus nine rectangles are drawn corresponding 
to the nine intervals. 


The total area of these 9 rectangles is the histogram of the 
given frequency distribution. 


[N.B, Choose suitable units for measurement along the 


horizontal and vertical lines, The same length or different lengths 
may be taken as units along the two lines. 


(2) Now notice in the diagram that the distance of the 
erval 70- 74 from the origin О ( ав placed here ) has not been 
correctly shown considering the unit of length chosen. If the 
correct distance from О is take 
considerably large, 
drawn the vertical lin 
Signify this removal 
between O and the in 
sign ? ?, 

Tet Similar Sign has als 
parallel to OX, 


inti 


n here, the diagram will be 
So it is to be understood that we have 
9 OY closer to the interval 70-74. To 
of the vertical line a portion of the line OX, 
terval 70-74 has been cut off with the 


0 been put in the upper border-line 


(3) The first interval is s 


ometimes marked even from the 
origin O, 


(4) In graph-1 
bases of the rectan 
is Symmetrical, If 
histogram will not b 


» a8 the intervals of scores are equal, the 
gles are also equal and therefore the histogram 
the lengths of the intervals are not equal, the 
8 symmetrical, 

(5) The frequency ( numb 
along the horizontal line and 
according to convenience, ] 


er of students ) may be represented 
the scores along the vertical line 


No. of students 


Age in yrs. 16 | 12 9 
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[ See graph 2 ] Here the graph is drawn taking two sides of 
a small square on the graph paper along the horizontal line to 
represent 1 student and one side of the square along the vertical 
line to represent 1 year. Now mark the numbers ( of boys ) 
upto 10 along OX and the numbers ( of years ) 
etc. along OY. It is done $0, 88 there is no age 


5, 10, 15, 
interval here. 


[ Graph 2 ] 

Now, from the marks 2, 8, 4, etc. the points whose heights 
are 16, 12, 9; eto. %6» the points having co-ordinates 8, 16) 
(8, 19), (% 9). 2-2 EX (10; 94) are plotted. Let these points be 
А, В, С а Now, draw vertical lines on OX from P, the 

ШОШ marks 18П@ 2 and from 8, the midpoint 


midpoint between the 


between the marks 2 and 9. - Then through À draw & horizontal 


line to complete the rectangle PQRS. Thus vertical lines are 
drawn from the middle points of the marks 2 and 3, and 3 and 4 ; 
3 and 4, and 4 and 5 jer and finally 9 and 10, and 10 and 11. 
Now, complete the rectangles drawing horizontal lines through 
&he points B; GC, Di Nine rectangles are thus obtained 
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and the figure which is the sum 
required Histogram, 


Example 3. Represent the 
graphically by a histogram, 


Score intervals 


of these 9 rectangles is the 


following frequency distribution 


20— 99 
80— 89 
40— 49 
b0— 59 
60— 69 
70— 79 
80— 89 
90— 99 
100-109 


ne OX and the vertical line OY. ( See 
graph 3). Along OX mark off 20, 30, 40,......upto 100, taking 
3 times the Side of & small Square to represent each score 
interval. ; Mark the least value 90 of the first interval at the 


Ү 
150 
EH 


FREQUENCY. 


Here, the frequency of the first 


interval ig 5, so draw а 
perpendicular on OX from the mark 


20 and make it equal to 1 
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v. to represent the frequency 5. Let ОА be the perpendicular. 
gor A draw AB parallel to the horizontal line OX upto B, 
vip ТАЛЫН C 
height of the point С from Со e sys Ie үн 

5 ds scores. ( i.e. les BO 
represent 5 scores ). 

Then draw CD parallel to OX upto D, a point above the 
mark 40. Thus go on drawing lines upto the last interval and 
you got PQ there. Join the pt. Q to the pt. marking 110. Now, 
the figure obtained with the horizontal line as its base, is the 
required Histogram of the given frequency distribution. 

[N.B. (1) As there are no scores less than 20, the score 20 
has beon marked at the origin O. It may also be marked a little 
way off from O as shown before. 

(9) Тһе limits of the interval 20 — 29 are 1975 to 99'5. Thus 
taking the limits of the intervals, we should have plotted the marks 
195,995, 35'5,......oto. ; but we generally mark 90, 80, 40,...... 
otc, as ib is convenient to do во. 

(3) Here as the st. lines CB, ED, otc. have not been produced 
to the marks 30, 40, etc., so the rectangles on the intervals have 
not been completed. If they be completed, the area of the figure 
in graph-3 is equal to the areas of the 9 rectangles so formed. 
Histogram is generally drawn by completing the rectangles. 


Frequency Polygon 


ney distribution of statistical data can also be 


represented graphically by a frequency polygon. 

Method of its construction. On the graph paper draw the 
horizontal line OX and the vertical line OY. The quantitative 
values of the variate are generally marked along the horizontal 
line and the numerical values along the vertical line. Taking 
suitable units of length for measurement along these two lines, 
mark the quantitative values along the line OX and the numerical 
values along the lino OY. Then beginning from the first, plot 
each point taking 8 quantitative value and its frequency as the 
co-ordinates of the point. Then place on OX the value just 


The íreque 
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preceding the least quantitative value and find the mid-point of the 


length between these values, Similarly put the value next to the 


greatest quantitative value on OX and find the mid-point of the 


length between thase values. Then join the points continuously 


one after another by drawing st. lines beginning from the first 
point to the last (i.e., join the first point 6 
second point to the third point, and so 
bounded by those straight lineg and 
required frequency Polygon. 


O the second point, the 
on) Now, the polygon 


the horizontal line is the 


Example 1. Below is given a table showing the different 
ages ( correct to the whole number of years ) of students of А 
School, Represent it graphically bya frequency Polygon. 


Age e| 7 e | ШЕ 12 | 10 14 
an ET P а 

No. of Қ 

Students рр 


ne year and Similar 
along OY represent 1 student. 
Co-ordinates ( 


two sides measured 
Then plot the points having 
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Thus the polygon bound 
т ed by the i i 
line AR is the required frequency ce du ae 


Number of students 
o 


8 

7 

6 

5 

4 

в 

2 

1 P 
R 

0 CERNI. ТАША 

Age (in years) 
[ Graph 4] 


n of Histogram and Frequency polygon 


Constructio 
jn the same diagram. 


rst drawn to represent a given frequency 
ddle points of its horizontal sides are 
ines the frequency polygon of the 


If the histogram is fi 
distribution and then mi 
joined in order by straight 1 
distribution is obtained. 
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Example 2. The frequency distribution of monthly incomes 
of some men is given below. Draw in the same diagram both the 
histogram and the frequency polygon to represent it. 


Income| £5 | £10 £15 | £20 | 2 25 | 8 30 & 35 

in and | and | and | and апа апа | апа 

Pound | under | under under | under | under | under | under 
£10 | 815 


£20 | £25 | 230 | 235 | £40 
| 200 | 500 | 800 | 1000 700 | 600 | 800 


The horizontal lino OX and t 
the graph paper ( Graph 5 ). 
measured along OX represent 


he vertical line OY are taken on 
Let one side of a small square 


8388 
[TT 


200 


5 20% 
Income (in Pounds) 


[ Graph 5 ] 


previously shown, 
sides by B, O, Г... 
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[N. B. Notice in graph-5 that the areas of the histo 
and the frequency polygon are equal. Here éight tri n 
included in the histogram are found to be outside the ee а, 
polygon, but eight triangles outside the histogram T iind 
within the frequency polygon. It can be proved geomet i, d 
that each internal triangle is equal in area to each external eie 
attached to it. Consequently the histogram is equal in Ко] 
the frequency polygon. Sometimes to make a ттн, 
analysis the histogram and the frequency polygon are drawn in 


the same diagram. 
Frequency Curve 
If in example-2 the two points A and S at the two ends of 


the intervals 5 – 10 and 35 — 40 are not taken and only the middle 
of the sides of the histogram parallel to OX 


the curved line thus obtained is called a 
It is not а closed curve. 


points from B to R 

are joined in order, 

Frequeney curve. 
Comparison of Frequeney Distributions 


In order to make а comparative study of two or more 
frequency distributions, itis necessary to draw their frequency 
curves in the same diagram. 


Important statistical results are often derived from such 


comparative studies. 
Ogive 
The graph drawn to represent 8 cumulative frequency distribu- 


tion is called an Ogive. 
Example: Draw up ап Ogive from the following frequency 


distribution of the scores of 65 students : 


20 ae 23 and | and 44 

pee and Duden and кайг: and under| „дег under “79 Чпйегапа under 
86 40 48 
Number 5 10 15 20 | 10 8 à 


of students 


First the cumulative frequency distribution is to be made 
from the given frequency distribution and then a frequency curve 


Eng. Core Arith.—20 
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is to be drawn from the cumulative frequency distribution, which 
is given below., 


| 
Number | under | under under under| under under | under 
р. с. 24 28 32 36 | 40 44 48 


Cumulative 
frequency 


[ See graph 6 ] 
vertical line OY on t 


, 24, 28, etc. along OX to represent the 
Scores and 10, 20, 30, eto. along OY to represent the number of 


students. Here no student obtained scores below 20, so the first 
point is plotted 0 unit up the vertical line drawn from the mark 20, 


Y 
70 | Em 


о 
о 


З 
ни 
П 
i 


Number of students 
E3 


30 | 
20 | 
10 
°ю non S UICE, 
Scores 
Г Graph 6 ] 
2.6., on OX, 
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Exercise 2 
d The following table shows the percentage of successf 
candidates in the poriodical examinations for four iL Aie 
years іп а school. Draw up& line graph to represent the 4 
percentage of passes at different periods. 7 


Years | 135 term | 2nd term | 3rd term 


1956 75% 72% 83% 
1957 62% 58% 
1958 81% 70% 
1959 59% 68% 


pulation of tho world are Americans, 


9. 20% of the total po 
5% Africans and 15% Australians. 


25% Europeans, 35% Asians, 


Express the statement in pictures. 
3. 40% of the students in a school are Hindu, 35% Mahomedan, 


and 25% Christain. Draw 8 pie chart to express this. 
4, The numbers of students in the first six classes of a 
school are 70, 60; 50, 85,45 and 40 respectively. Express this 


by vertical rectangles. 
5. Draw пра column graph and & pie chart to represent the 
tudents present from Monday 


following data : The numbers of 8 
63, 48, 72 and 91. 


to Saturday in 8 School are 79, 85, 
6. The monthly incomes of labourers in à factory are given 


below. Draw 8 histogram and а frequency polygon to represent 


the table. 
Income (in rupees) | 30 35 40 45 50 


10 15 


No. of labourers. 
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7. The following table shows the percentages of marks 
obtained in an examination by the students of a class. 


Marks 
Obtained 


45% | 50% | 55% | 60% | 65% | 7095 | 75% 


Мо. ої students | 8 |10 12 |20 |15 9 6 


From the table draw u 


р in the same diagram a histogram 
and a frequency Polygon, 


8, The following is the table of monthly salaries of 54 men. 


Rs. 85 and| Rs. 89 and R 


в. 98 and Ез. 97 впа Вв. 101and|Rs. 105and|Rs. em 
under under under under under under un 118 
Rs. 89 Rs. 98 Rs. 97 Ез. 101 | Rs. 105 Rs.109 | Rs. 
El 


Draw up in the same 
Polygon to represent the 


diagram a histogram and a frequency 
above statement. 

9. Below is 
(in kilograms ) 
from it, 


Biven the frequency distribution of the weight 


of some students. Draw & frequency curve 


Weight 


No. of 
( kilogram) students 
(o 
24 and under 98 d 
28 ,, » 82 8 
32 , » 86 5 
36 „ » 40 9 
40 ,, „ 44 15 
44. 5; » 48 10 
48 „  , 59 8 
52 ,, » 56 4 
56: si sc 60 9 


10. Drawupa cumulative fr 
frequency distribution of the ab 
Ogive therefrom. 


equency distribution from the 
Ove question 9 and draw aD 
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11. Draw the cumulative curve (Ogive ) of the following 
cumulative distribution table of incomes : 


Incomes less Cumulative Per cent of 
than (rupees) ХХ) total number 
200 10 7006 
800 80 7044 
400 640 7854 
500 1170 "646 
600 1450 "801 
100 1600 '884 
800 1710 '945 
900 1747 7965 
1000 1769 917 
1100 1785 7986 
1200 1797 ‘993 
1300 1805 ‘997 
1400 1810 1000 


Find from the curve what the income is when the cumulative 


number of incomes is 905. 
12. The following table shows the numbers of boys and girls 


of different ages of two schools. From it make a cumulative 
frequency distribution table and therefrom draw the Ogive. 


Und 
Age (in years) ae 
eee 
No. of boys 80 
= езе — А 
95 


No. of girls 


AVERAGE 


naverage is. This average is very essential 


You know what a 
in statistics. 

jt the numbe 
difficult to derive a the 
analysis of each datum. 


r of collected data be very large, it becomes 
ory by examination or comparative 
So we study the characteristics of the 
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datum which is a representativo of those data to form an idea of 
the characteristics of the other data. It is required to find an 
average to ascertain this representative datum. This average 
helps us to acquire knowledge of the aggregate from that of an 
individual, > 

Suppose, we are to form an idea of the height of boys aged 
10 years of a country. For this if we have to collect tho heights 
of all boys 10 years old of that country to form an idea of their 
height, it will require much time and hard labour, If we can 
Somehow know the height of only one boy who is the representa- 
tive sample of those boys, we can easily form a clearer idea about 
the height of all those boys. 

Three kinds of averages of different values of a variate are 
generally used in Statistics, viz., (1) Arithmetic mean or Mean, 
(2) Median ana (3) Mode. Besides these, there are also two more 
kinds of Average, viz., (4) Geometric mean and (5) Harmonic 
mean. These two averages are seldom used, 

Arithmetic mean : Average is generally tho Arithmetic 
mean. Arithmetic mean is briefly called mean or average, If the 
Sum of several quantities of the same kind is divided by the 
number of the quantities, the quotient obtained is the average 
( Arithmetic mean or simply mean ), 

Suppose, you are to find the avera 
and 20 quintals. Here 15 quintals, 
are three quantities of the same kind. Their sum is (15--19--20) 
quintals or 54 quintals. 2. the average of the three quantities 
is (54 quintals—-3) or 18 quintals. Again, 18 quintals X 3= 54 
quintals, 2, (pg average multiplied by the number of quantities 
is equal to the виш of the quantities, 

Suppose, a man ran 17 kilo 
the second hour and 30 km. 
(17+25+30) or 79 km, 
17+25+30 

3 


БӨ of 15 quintals, 19 quintals 
19 quintals and 20 quintals 


metres in the first hour, 25 km. -in 
in the third hour, The man тал 
in 3 hours. бо hig average speed is 


or 24 km. per hour. Here notice that the man runs 


in 3 hours at different speeds the same distance ag he can run in 
3 hours at the uniform average Speed of 24 km. per hour, So here 
the 24 km. is a representative value or an average, 
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Formula for finding an Arithmetic mean: A formula can 
be deduced from the rule of finding an average. If a, b, c, ete. 
.be N numbers of different quantities, their Arithmetic mean 


Labo... 
> ee 
Now, suppose that а, b, c, d,...... etc, are the different values of 


the variate X. If М be the number of those values S(X) the sum 
of those values and Mz or X (read as X-bar) their LE. then the 


formula stands thus: M, or x= 8) жы (1). 


denotes the sum of those values, so the formula may 


ы =x 
be written as Ма-- x 


XX also 


Weighted mean 


Arithmetio average is of two kinds, viz, simple average and 


weighted average. 

We havo discussed simple ау 

Weighted mean : In simp! 
kind of quantity is one, 6.9%, one piece of cl 
piece of cloth worth Rs. 15 and one piece of cloth 
Here the number of each kind of cloth is only 1. But if it is 
required to find the average value of 3 pieces of cloth at Rs. 10 
each, 5 pieces of cloth at Rs. 15 each and and 2 pieces at Rs. 17 
each, then that average is called weighted mean or weighted 


erage above. 

lo average the number of each 
oth worth Rs. 10, one 
worth Rs. 17. 


average. 

Here the word ‘weight’ does nob mean actual weight, but it 
denotes the numerical strength of each kind of cloth. 

Hore, the price of 3 pieces of cloth at Rs. 10 per piece 
—Rs. 10x3, that of 5 pieces at Res. 15 per ріесе = Ra. 15x5 and 
that of 2 pieces at Rs. 17 per piece = Вз. 17x2. 

2, tho required weighted НЕ: 10x 3-- Rs. 15x 5-Е Rs. 17 x 9 
84+5+2 


М. 30+75+84— 139 _ 5 

Bener Rs. 10 =Вз. 13'9. 

To find the formula for the weighted mean 
ə numbers (frequencies) of n different things 


respectively and their corresponding values 


Formula : 
suppose the respectiv: 


are farfar ее 
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ArO 21, Фа,  з)...... д each respectively and let their required 
weighted mean be denoted by M,. 


the formula will be 


noted one under another. The table thus prepared is called tho 
frequency distribution table. 


Supppose, the variate is X, the frequency of eath of its values 
тіз f and the Product of each value and its frequency is denoted 


It is evident that here the sum of all f's [i.e., S(f)] is the same 
88 the total number of values ie, М. We have already said that 
Sor x denotes the sum, 


um of the column fX, ie, S(fX) by 
the sum of the column f, i.e.. by N, the quotient obtained is the 


“Mz or х-8/х) E (3). 


Example 1, Caleulate the mean of th 

y making a frequency distribution tab, 

18, 22, 20, 19, 24, 26, 18, 20, 19, 95, 24, 90, 94. 26, 25, 90, 95, 
26, 19, 90, 25, 19, 95, 94, 


Ө following observations 
le: 


Different values | No, of values | Product of 
x Е both 
SX 
18 2 86 The frequenoy distribution 
19 4 76 table is shown aside. 
20 5 100 
22 1 92 ; 
24 4 96 From it we have 
an 2 195 8(х) =588 
"d 18 N =% 
қ-а m X—588--24—39:9, 
24 588 


| 
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eus 2. Finà the average rate of interest on th 
[) owing outstanding loans: £1050 at 4%, £5324 at 83% 

£ 1954 at 3% and £ 3780 at 32%. | 


Rate of int Ч 
Б» erost Amount of loan кош 
4 1050 
8i 5394 35094 
3 1954 8769 
8i 3780 12285 
11408 38881 


the average rate of interest —12283870—3 476. 


o was an average rainfall of 9'75" in & week 
o rainfalls for the first six days 
respectively. Find the rainfall 


Example 3. Ther 
in а certain country. The averag 
were 2°25", 3'5", 2", 9'5", 3°25", 4" 
on the seventh day ? 


there was rainfall of 2 inches on the seventh day. 


Suppose, 
*. the average rainfall for 7 days 
_295--8:5-+-2--25-3'95+410, 1152 
7 T 


here 1154.-375, or, 1764-27 2 76x 171925, 


2=19'25- 17'5=1'75. 


5" rainfall on 


Hence, there was 175 the seventh day. 


Miscellaneous Solutions 


an Arithmetic mean by means of an 


The method of finding out 
In many cases i&is easy to find 


assumed mean is shown here. 
out the average form ап assumed mean. 
Assumed mean : In many cases where the actual average is 
а mixed fraction, We take its nearest average for the sake of 
convenience. This adopted average is called assumed mean. 
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In the previous example-1, the actual average is 929. In this 
case we may take 22 as the assumed mean. 


Deviation. The difference between each value of the quantity 


and the assumed mean ig called deviation. 


Deviation is denoted 
briefly by d, 


Example 4, Find the average of 434 and 443, 
Here, the arithmetio mean ( as ca 


leulated by the previous rule) 
= (434+ 443)-9— 4385. 


[ Alternative method ] suppose, we take 438 between the two 
numbers аз the assumed mean, 


Now, 434- 438= -4 } 


deviations from the assumed 
448 - 438— 5 


mean, 
the required arithmetic menn 


= assumed mean-Faverago of the two deviations 


= 4384 — E5 498.4 5 438 5. 


LJ 
(М.В, The Algebraical sum o 
quantities from their real average is z 
the deviations of the two 


fthe deviations of several 


ero. Inthe above example 

given quantities from the real average 
their sum= — 45-450, J 

& table shows the 


Find their average weight from t 


(4385) is — 4°5 and +4'5 ; 


Weights of students 
he table, 
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Suppose the assumed mean to be 39 kg. 


1 2 3 4 
Every |Number of uui e d 


ШІ 
I fe] 
те ДЕ 
HE 
FEED 


gm 
+73 


quired average (89-298) Ке. 


the те 
—(39— 18) kg. =88'89 kg. 


[N. B. In cases ofa very large number of data, this method 


is adopted to find out the average. 


To find the arithmetic mean from another kind of table 


Example 6. The following table shows the frequency distri- 
bution of the quantities of coal ( in maunds ) dug up daily for 
194 days from a coal mine, their range being 94 maunds to 125 


meunds. Find the arithmetic mean from the table. 
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Table No 9 
————— 
Weight frequency 
(in maunds) ЗС () 
94— 97 2 
98—101 5 
109—105 19 
106—109 14 
110—113 20 
114—117 16 

118—191 


199—125 


Here, let 111'5 (from the interval 110-113) be the assumed 


mean, Now, 
Mid point- 
ш Ша 


[7x3 | 


1 
94— 97 


98-101 

102-105 

106—109 14 

10-113 20 и. 

14-17 16 115 - 

18-121 19-5 * 8 +240 
122—125 123.5 +12 +300 


30 
25 
Tolal-424 aM 


+604 
-244 
2. the reqd. mean —111'5-4-25 


#@=111'5--9`9=114°4 maunds (App.). 
"LN. B. (Another method) : 

the average of the values in each i 
note the product in another col 


In the above example multiply 
nterval by its frequency and 


umn. Then find the sum of 
all the products obtained from all the intervals. Now the required 


average is also obtained by dividing the sum of those products by 
the sum of all the frequencies, If the frequencies be Fay бы ани в 
and the corresponding means of the intervals be ті.та, 
respectively, then | 
ата tfem Ут +4 m. 
M (mean) Ud ICH n 
The above method is easier than this method. 


в, ....т 


STATISTICS 317 


Median 
There is another kind of average called Median. 


+ її аза ы, eh onai a A a 
quantity lying just in iis pc deris Ewan ds 
у ра e is called the median of the 
given quantities. 
кшт: 
n of Rs. 7, Rs. 8, Rs. 9, 
Rs. 10 and Rs. 11. 

Here, the total number of quantities is 5, ~. 51th or 8rd 
n the middle is the median. Mean and 
median of some quantities may not be equal. If the given 
quantities are in arithmetical progression, their mean and median 
are equal. So the median cannot be called the true average. 

If the number of given quantities be even, none of them can 
be taken lying just in the middle. In such a case two consecutive 
quantities in the middle are taken to be the middle terms 
(quantities). There are equal number of quantities on either side 
of them. The average of these two middle terms (quantities) is 
the median of all the quantities. Suppose, you are to find the 
median of 2”, 3”, 4", 5^, 6", 1", 8" and 9, There are 8 quantities 

iddle quantities. Sth and (8+1)th, ies 


here. .. there are two mi 
the 4th and the 5th quantities are the two middle quantities. 


Here they are 5" and 6". 
their average = 3 


;. the required median 

The given quantities should be first arr 

o find out their median. 
Determination of the Median 

quantities are not arranged in order, they 


d in the ascending ог descending order of 


quantity lying just i 


("+ 6") = 5'5 inches. 
=5'5 inches. 
anged in order of their 


magnitude 6 


(1) , If the given 
should be first arrange 
their magnitudes. 

If the number О 


quantity just lying in the middle (ic. 


{ the quantities (ie. №) be odd, then the 
N 


41 
9 th quantity) will be 


the median. 
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Again, if the number of the quantities (i.e, N) be even, then 
the average of tho two consecutive quantities just in the middle 
wil be the median, i.e, 


N 


‚ in this case tho average of Nih and 
(5 +1)» quantities is the required median. 


Example 1. Find the median of tho measures 7, 9, 11, 13, 
15,17, 19, 
Неге, N=7 (odd), ~. Х+1 T 


-g ih term is DH or 4th term. 
Here, the 4th term із 18, 


Example 2. Find the medi 
22, 95, 28, 31, 


the required median=13, 


an of the measures 10, 13, 16, 19, 


Here, the number of terms —8 (oven), 
^. the middle term ig nof one in num 


ber,viz., the P as апа (нь terms, 


we have the 4th. and 5th, terms as the middle terms. Зо hero 
the average of the 4th and 5th terms will be the median. 
the required median = 19522 — ог... 


ber. They are two in num- 


Putting the value 8 for М 


[N. B.. It is seen from the 
number of quantities greater than 
number of quantities less than t 
the quantities be Symmetrical, th 
Will be equal, 


above two examples that the 
the median is just equal to the 
he median. If the series of 
өп the mean and the median 


Example 3, Find the median of the following observations 2 
25, 18, 22, 90, 19, 94, 96, 18, 20, 19, 24, 90, 24, 96, 25, 20, 19, 
25, 26, 20, 25, 19, 25, 24, ч 

Now, arranging the of magnitude 
we have 18, 18, 19, 1 ; 19, 19, 20, 20, 20, 20, 20, 92, 24, 94, 24, 
24, 95, 95, 95, 25,.25, 26, 26, 96. 

here the number of quantities 94. 


the average of the 12th an 
required median. 


numbers in ascending order 


d 18th quantities will be the 


the required median=22$24 _o99 
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Formula for finding the median 
Suppose, Ма = median, f,;—cumulative frequency up to the 
interval preceding the interval containing the median, 
f, =frequency of the interval containing the median, 
L-Lower limit of the interval, 
i-interval and № —to*al frequency. 


fi 
Example 4. Suppose, we are finding the median from the 
table No. 9. 


Here N —121, 


the formula stands thus : Ma=L+2 Е xi. 


=62. 


юы 


Here, tho sum of the first five frequencies is 53, which is less 
than 62 ; but the sum of the first six frequencies is greater than 
69. .. the median exists in the 6th interval (i.e. in the 
interval 114-117), the lower limit of which is 118`5 and 


frequency is 16. 
< тепз5, ¥=62, fo=53,f1=16. 4-4. 


N 
—Лс № 
ihe required Ма= 12: x i=119'5 +28 а 
1 


=(113°5+2'25) maunds=115'75 maunds (App.). 


A median is not so dependable as а mean. It is being 


explained by an example. 

Suppose, the series S753 1, 9; 1 13, 15istaken, It being 
symmetrically extended its median is the 4th term 9. Again, 
its mean is ( sum of the terms~7 ), 26. 9. Now, if I take at 
random three other numbers greater than 9 in place of the given 
numbers greater than 9, then the mean will change, but not the 
median. 

Suppose, we take шз series 8, 5, 7. 9, 14, 16, 23 changing the 
three numbers following 9 of the above series, There being 7 


terms, the median is the 4th term 9. .. the median remains 
the same, though the values of the terms are changed. But their 
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average or mean is (3--5--7--9--144-164-23) —-7, 2.6.11. So it 


is said that а median is not so dependable. 


Example. 5. Find the median from the following frequency 


distribution : 
ee Ц 
Interval frequency 
Meetic aig eg | 
қ 70--74 8 
15—19 4 
80—84 7 
85—89 10 
24 
90—94 15 
95—99 8 
100—104 6 
195—109 4 
110—114 3 


Here, the sum of frequencies N — 60, 2-30. Now, the sum 


of the frequencies of the first four int 


than 30. 3, the required median ex 
the limits of which are 89'5 – 94'5, 


Р 
4 б А 
*» the required median — 8954-3 695-20-24, 5 
1 15 
=89'5+9=91'5. 
Example 6. The following table 8 


hows the frequencies of 
scores of 76 students in ane 


xamination, Find their median. 
[D. U. 1961] 


Scores | 0—10 | 10—90 20—30 | 40—30 | 40—50 


frequency 


m a E 
с Sate ае. ч наса ск 


К РЕЧ 


> чз. wb aae e + 


а EF mon 


vi^ 
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2 - f 


1 


By the formula, the median = Г,-|- xi 


Here IN T8. 2 3-16. 5g and 2— 10. 


Here the sum of the frequencies of the first bhree intervals ig 
(44-84-12) or 24, which is less than 38. Again, the sum of the 
frequencies of the first four intervals is 56, which is greater than 
98. .. the median exists in the fourth interval. The limits of 
that interval are 99°5— 40:5. Now, Г--995, Fo=24, f1— 39. 

the required median— 99'5--38-8« X 10 — 99'5 + 
= 29°5+4'375=33'875. 


Example 7. Find the median from the following frequency 
distribution table : 


иь 


Interval frequency 
Е AJ P бы ны UR 
92°5—97'5 | 4 
87'5—92'5 6 
82'5—87'5 12 
11:5—82'5 19 
(975--775 | 87 | 
67'5—72`5 94 
62°5—67'5 11 
97 5—69'5 6 
59'5—57'5 4 
41'5—59'5 2 


„> Үл 
Неге, 2= 5, N=125, .. `0 625. 


The sum of the frequencies of the five intervals beginning from 
the bottom is 47, .'. the median exists in the interval 79'5— ЧТВ. 


62'5 — 47 
37 


.. the required medion=72'5+( )x5=74°6 (App.), 
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Example 8. The monthly wages of tho labourers of a factory 
ате given below. Find the median of their incomes, 


Rs. 20 and below Rs. 95 


ET 245 labourers, 
Rs. 95. ,, » Rs. 80......399 5 
Rs. 30 , ж Вв. DU rese 525 5 
Rs. 85 , „ RBs. 40...... 275 m 
Rs. 40 ,, а Ев, 45...... 230 n 
Here N=1597 
the EE Or 799th. term is the median. The 


number of labourers in the first two intervals=567, .. tho 
median exists in the interval 30 — 35. The lowest income of that 
interval is Rs. 30, number of labourers is 595 and interval is 5. 

: ^ the required median=Rs, 30-I-Rs, 739-567 


$15 X0 
= Ез, 80--Rs. 2°2095=Rs, 392 (approximately). 


To find the median graphically 


Example 9.’ Below is given the list of weights of 57 boys. 
From it draw up & cumulative frequency distribution table and 
then find the median of the given weights by drawing a graph. 


Weight 
(in kg.) 


i-em. 


12 and below 15 
15 


No. of boys 
(f) 


18 A 
m "n 19 
18%; 521 19 
21 n » 24 2 
24 ,, » 97 15 
9T a n 30 8 
80 , . ,, 33 4 
mc LS 
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Solution : The cumulative frequency distribution of the given 


table is drawn up below :— 


Weight Cumulative 

(in kg.) frequency 
Under 15 kg. 4 

е ONT 16 

m 21.5 28 

DT E 30 

i BT isi 45 

» 80 ,, 58 

„ 88 ,„ 57 


Here, the total number of boys—57. .. the middle number 
of the total boys is 27:1 or 99 and the 29th term ( the median ) 
exists in the interval 21—24, so it will be enough to draw the 
graph only up to that interval. Now draw the graph taking the 
units of weight measured along the a-axis and those of the 


Number of boys 


Qi) iB 2i 24 27 30 33 
Weight (in Kg.) 


( Graph 7) 
numbers of boys measured along the y-axis. Here, the weight of 
the 29th boy, will be the required median. .. find from the 


raph the value of corresponding to the value 29 of y. From 
the graph it is seen that 2—29'5, when y=29, [See Graph Т] 
.. the required median=22'5 kg. ` 


894 CORE MATHEMATICS IN ENGLISH 


Mode 


There is another kind of average called Mode. When the 
given measures are arranged in order of magnitude, the most 
common, i.e., the oft-recurring measure in the series is the mode. 


Example. Suppose the mode of the numbers 9, 9, 11, 12, 12, 
12, 13, 17, 18 is to be found. Hers it is seen that 19 occurs most 
often (here 3 times), so the mode of the given numbers is 12. 

If, each score occurs only once, there will bo no mode, there 
being no oft-recurring score. 

Seo again that if the three numbers preceding 19 be otber 
than 9, 9, 11 (eg. 7, 8, 10) or if the three numbers following 12 
be other than 13, 17, 18 (e.g. 15, 19, 90) their mode is still 19. 
because in both cases 12 occurs most frequently. 


Method of determination of Mode 


(1) The mode can be determined by arranging the given 
measures according to their order of magnitude by the above 
method. 


(2) The mode can be obtained by grouping the give? 
measures, 

(3) Тһе mode can also be found by drawing a graph from the 
frequency distribution. When this graph is drawn, the position 
of the mode will be known from the highest point of the curve: 
the abscissa of the highest point (i.e. the pb. whose ordinate is 
maximum) on the curve will give the mode, 


Formula for determination of mode 


(1) Mode (M,)=L-+ x х 


Неге, 
occura, 


L=the lower limit of the interval in which the mode 


fi=the frequency of the interval preceding the interval in 
which the mode exists, 

fa =the frequency of the interval following the шойе-іріегуа), 
j=interval. 
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(2) Mode- mean- 3 (mean — median)—3 median—2 mean. 

In brief, Mo —3M, - 2M. 

(3) For an alternative method see Example 4. 

Example 1. Find the mode from the following table of ages 
of 74 students in a class : 


Number of 


students 10 | 12 | 14 | 18 


Age (in years) | 8 


| 
9 | 10 nmn 


The required mode will be the age corresponding to the greatest 
number of boys. It is seen from the table that one group shows 
the greatest number of students to be 18 and the age of the boys 
in that group is 11 years, 

.. the required mode of ages=11 years. 

Example 2. Find the mode of the given values of the 
table No. 9. 

We have already found the mean of the given values in the 
table to be 114'4 and their median to be 115775. 

the required mode —3 median — 2 mean 
=115'75 х3- 114°4 x 2 = 847'95 - 998'8 
= 118'45 maunds (nearly). 

Example 3. Find the mode from the following table : 


Interval frequency Interval frequency 
9'5—10'5 19 19'5—13'5 30 
10:5—11'5 25 13'5—14'5 15 
11'5—19'5 36 14'5—15'5 1 
| 


Solution. Here the mode occurs in the interval 11'5 — 19/5, of 
which L (tho lower limit) = 115, Here, f, =95, f, —30 and i—1. 


30 
85-301 
—115-4-45 =19`05 (approximately) 


f ; . 
the required mode=L+7 $z хф=11 54 
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Example 4. The following table records the heights of 55 
students. Find the mode of their heights from this tablo. 


No. of 
students 


Height 
(inch) 


Alternative method. It is seen from the table that the 
interval 40 — 45 has the greatest number of boys, że., 15. 


the required mode occurs in that interval. The heights 
of that interval range from 40 inches to 45 inches. 


The number of students in that interval is 15, that of the 
interval just preceding it is 10 and that of the interval just 
following it is 8. 15-10=5, 15- 8—7. 


The required mode lies between 40” and 45”. Suppose, the 
mode is M and it is greater than 40" and less than 45". 


“. the difference of 40 from М and the difference of M from 
45 areas 5:7, 


Baia on TM- 980—225- 5M. or, 1aM—=606, 


и. М=49'08. 
". the required mode=49'08 inches (nearly), 


Example 5. Тһе following data were collected regarding the 


number of children in different age-groups in a town. Find the 
mode of their ages. 


Ages in years Number of children 
: 300 
855 
855 
365 
135 
275 


C» O њ co to н 
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The given data can be arranged in different groups as follows : 


Age Number 

1 300 КЕ 

2 855 | 1155 ара” 

1710 2010 

3 855 T 

4 365 ] А20 scit 

5 1854 — em 

В in ] "yum em ЖА 


In the highest frequency 1220 of the first grouping, the values 
are 3,4; 

In the highest frequency 1710 of the second grouping, the 
values are 2, 3 ; 

In the highest frequency 2010 of the third grouping, the values 
are 1, 2, 3. 

Here, we find that 3 is common to all the biggest groups. 

the required mode=3 years. 


Example 6. The frequencies of the intervals 0-8, 8-16, 
16-24, 24-32, 82-40 and 40-48 are 8, 7, 16, 24, 15 and 7 
respsctively. Find their mean, median and mode. 


(i) То find the mean let the assumed mean be 28. 


— 200 _ 98- 9'6=25'4. 


the required mean=28-+—_— = 


(ii) Here No4 158. 
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Hore the sum of the first three frequencies is less tan  , but 
the sum of the first four frequencies is greater than 21, 
^ the median exists in the fourth interval, 
L=28'5, fo =31, fı = 24, 


р 3 wa w-31 Бы = 
“. the required median — 93 Ра X8-738 5--2'5— 96. 


(iii) Now, the required mode=3 median — 9 moan 


7926x3—954x9-78— 50'8=27°9. 

Example 7. Тһе intervals are 65-75, 7'5- 8'5, 8'5 - 9'5, 
9'5—10'5, 105- 115, 115-125 and 125-195 and their 
frequencies aro 5, 12, 25, 48 
their mean, median and mode. 


(2 


) То find the mean let the assumed mean be 11, 
Interval Frequency Mid point Mid point- 
x "mean 


| Positive [Negative | 
ТЕСЕ ЖЕН шт! 
ШЕН ЕСТЕ 


-50 


Now, the required mean= u+ y -1'13=9'87. 


72 646, i—1; 


the sum of the first three frequencies is 42, 
the median exists in the fourth interval. 
L=9'5, f,—49 and f,—48. 
ху 
--) - 
the required median = L+ 2 - 95.84 5= 42 x1 
Л: 48 


(4) Here №=199, .. Ni 


—954- 259 5--47—997. 


(iii) The required mode— magn — 3 (mean — median) 
—9'87-3(9'87- 997)--987--3- 10°17. 
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Determination of mode graphically 

Like the determination of the median from the graph the mode 
also can be found graphically from the frequency distribution. 
First draw up the frequency distribution table of the given data. 
Then from it draw a graph which will be a curve. The abscissa 
of the highest point on the curve (graph) will be the mode, 

[N. B. We have so long discussed three kinds of average or 
mean. Besides these there are two other kinds of mean, viz., 
Geometric mean and Harmonic mean, which being out of syllabus 
aro not discussed here. ] 


Exercise 3 
1, Find the means of the following :— 
(i) 325, 927, 630, (ii) 133, 198 and 915%, (222) 107, 910724, 
90'06, 51'2, 11275. 
2, (a) Find the mean, the median and the mode of the 
following :— 


91, 33, 27, 93, 24, 32, 28, 24, 97, 99, 97. 
(b) In the following table are given the market prices of rice 


рег maund in а week : 


| 


Ге Sunday 


Tuesday| Wednesday Thursday| Friday, 


Week days |Monday 
| р Н 98'8 279 
Market priceof| 984 987 991 295 989 
rice per шаппа) 
Е SERES 
—ы—ыы—— 


‚з the median and (3) the mode of the 


и: he week. 
first n natural numbers ? 


Find the (1) m ` 
prices of rice per man 


3. Whatis the median of the 
4 If I buy 12 books at Rs. 15 per copy, 10 books at 


Rs. 12.50 per copy and 8 books at Rs. 13.25 per copy, what is 


i ? 
the average price of each copy | 
5, Find the mean of 398, 332, 337 and 340 taking 334 as the. 


assumed mean. 
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6. The following tabl 


e gives tho weekly incomes of 25 men. 
Find the mean of their wee 


kly incomes from this table, 


7. Find the mean, 


the median and the mode of the scores 
from their frequency dist 


ribution table given below :— 


Ф 7 Я %%» X Ca 7 
90- 93 2 110-113 24 130-133 18 
94- 97 4 114-117 27 184-137 13 
98-101 7 118- 191 35 138-141 6 

102-105 12 122-195 6 142-145 5 
106-109 19 126 — 199 21 146-149 9 

150-153 1 
8. 


Below arg given scoreg of 5 


0 students in an examination 2 
41, 49, 41, 35, 35, 55, 50, 


38, 49, 46, 28, 64, 48, 31, 
45, 49, 66, 46, 21, 97, 50, 43, 96, 39, 52, 48, 44, 50, 
49, 45, 61, 49, 38, 41, 50, 52, 32, 35, 44, 61, 39, 52, 
47, 99, 48, 40, 44, 99, 50, 40, 

(a) - What is the mean of 
(b) Find the mean of 

(с) Find the median 
(а) Find the mode o 


&ebraical sum of the d 
Tom their mean, 


10. Тһе following table records the 48@-groups of the children 
in a town, Find from 15 the mode of $ 


heir ages, 
Age ( year ) | 1 


ЧЕ 


№. of children | 800 | 855 


855 | 865 
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11. Тһе frequency distribution of properties for which taxes 
ranging from £15 to 855 (correct to the nearest pound) may be 


levied, Find from this the median of the taxes levied. 
Leviable taxes Number of properties 


Not exceeding £15 276 

above £15 but not exceeding £20 848 
В 920 n „ £25 1007 
» 495 m м 830 1984 
» 880 » г 7585 3010 
„ 885 z » £40 2476 
a £40 a „ £45 1540 
n 845 ү „ 850 781 
n 550 » n. 855 352 


12. Two horses run in consecutive 5 hours 18, 19, 20, 16, 18 
Km. and 26, 16, 11, 27, 5 Km. respectively. Find from the 
means of their speeds which horse runs faster. 

13. Find the median and the mode of the percentage scroes 
in an examination of 115 boys from the following table ; 


Between |Between |Between 


Between |Between 
53-55 | 55-57 | 57-59 | 59-61 


Mark 


No. of 
students 


14. The intervals of heights of some boys correct to the 
nearest inches are 35-87, 88-40, 41-48, 44-46, 47-49, 
50 — 59 and their frequencies are 2, 3, 5, 10, 7, 2 respectively. 

Draw an Ogive of the heights and determine the mode 


therefrom. f 1 Е TN 
centages of deaths in some towns шву 
Vui Bou them the average percentage of death rate of 


each town. 
Rate p.c. 65. [5a 9 | "n "| 17 
of death 
No. of 18| 12| 15| 8 6 | 7 Т 16 
towns 
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16. The following table gives the scores of 33 students in an | 
examination. Find the median of the scores graphically. 


Sa SER ШИР" 
Between |Betwoen 


70-75 | 75-80 


AE s ра 


Marks 


Between 
obtained 


55-60 


Between 
60 — 65 


Between 
65-70 


No. of 
students 


Scatter or Dispersion 
We have already said that the mean is the representative of 
different data, l6, we can form a general idea of each datum to 
Some extent from the mean. But the mean does not help us form 
the complete idea thereof, 


Scatter or Dispersion : 


570 series be equally Scattered, the mean deviations 
So the mean deviations of the 
ata depend on the dispersion of their values. 
Example : Suppose, the daily incomes of Ram are Rs. 60, 
Rs. 63, Вз. 65, Rs. 72, Rs, 89, Rs. 100 and Rs. 76 respectively in 
& week and those of Hari are Rs. 73, Rs. 65, Rs. 70, Rs. 62, 
Вз. 112, Rs, 80 апа Rs, 63 respectively, 
income of Ram 


65+Rs. 79-- Rs. 89+Rs. 100+Rs. 76) - 
daily income of Hari 


So we find that though the 


average daily incomes of Ram and 
Hari are equal, the ranges о 


т dispersions of their daily incomes 


incomes from their averages a] 


80 are not equal. 
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Range: Range represents the difference between the greatest 
value and the least value of a variate. In the above example the 
range of Ram's income = Es. (100— 60) — Rs. 40, and the range of 
Наг/в income=Rs. (112-62)=Rs. 50. Here notice that no 
correct comparison of their incomes can be made merely from the 
knowledge of their ranges. 

Deviation 

The difference of each value of a variate from the mean or 
average of its different values is known as deviation. 

It has already been shown that though two groups of data 
may have equal means, yet they may not have equal deviations. 
In the same way 16 may so happen that though they may have 
equal deviations, yet they may not have equal means. 

In Statistics the determination of this deviation is essential 
to determine the accuracy of the mean (ie, to find if the 
extent of error is as little as possible). To determine this we have 
to note how the different values of any variate are scattered 


about their mean. 

Deviation can be determined by taking the differences of the 
values from their mean, median or mode ; but it is convenient to 
find it from Arithmetic average or mean, 

This deviation is of two kinds—(i) Mean deviation or 


Average deviation and (ii) Standard deviation. 


Mean deviation 
ə arithmetic mean of 


Mean deviation. Mean doviation is th 
om the average (mean, 


all the deviations ( independent of signs ) fr 
median or mode ) of the given values. 
jation 
First find the mean of the given data and then note down the 
differences of each datum from the mean. Then find he gum of 
those differences ( ignoring their positive or negative iu )* 
Then the quotient obtained from the division of the sum of t j^ 
differences by the total number of date (N) will give 5 require 
mean deviation ОГ mean variation. Tt is also called average 


Determination of mean dev 


variation. 
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Example 1. 
measures : 


24, 20, 99, 93, 21, 19, 99, 23, 
24, 93, 91, 99, 24, 22, 91, 93. 
Here, the sum of the 
measures = 95, 
their шӨап= 550-099, 
Now, the differenc 
are 2, —9 (0518 ET 
l, -1,0, 9, 0, -1,1 


The sum of those 
signs )=98. 


-3,0,1, 
respectively, 


Here N=95, the r 


[ Here the mean dey 


68 of the different measures 


Find the mean deviation of the following 
£0, 28, 99, 20, 29, 25, 91, 99, 91, 
measures=550 and the total number of 
from the mean 
72,10, -9,0,8, -1, 0, -1,2, 
differences ( ignoring tho positivo or negative 


equired mean-$$-—]1':19, 


iation can also bg determined from the 
median and the mode, ] 


Example 2. 
We prepare the following table : 


No. of Assumed| Deviations from 


Score boys | mean mean 9 taken 
(1) (2) (3) ae 
Pa дев 


9 


Total | (N)=4 


Here, the total number of boys (N 


the required mean deviation— 4 —9. 


ап examination are 5,7,9 
ean deviation from it, [D.U. '61] 


Total 
deviation 


(2)x (4) 


4x1-—4 
2х1=8 
0х1=0 
2x1-29 


—UDnu m) 


)=4, and the total deviation—8 
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Example 3. The frequency distribution of scores of 125 
students in an examination is given below. Find the mean 
deviation from their median, 


82 


Scores 


IE 


0590000 


12 | 19 | 37 | 24 


6 


11 4| 2 |8--195 


Let the assumed médian be 72. Then the calculation may be 
made as given below : 


Frequency As а Deviations from | ~ Product of 
(No. of sumed he median free | frequency and 
students) (3) from signs deviation 


(2) x (4) 


92 - 79=90 20x 4= 80 
87-72=15 15x 6= 90 
82- 72—10 10x 12=120 
17-72= 5 5х19= 95 
72-72= 0 0х37= 0 
72-67= 5 5x 94—190 
72- 62—10 10х11=110 
179-57-15 | 15x 6= 90 
79-59-90 | 20x 4= 80: 
782-47-95 | 95x 9- 50 


835 


the required mean deviation --6768. 
Standard Deviation 


Standard deviation. The standard deviation (SD) is а 
measure of variability calculated around the mean. 

It is the most stable measure of variability and commonly 
used in research problems. 

The Greek letter о (sigma) is the symbol for the SD (standard 
deviation). 

The SD is computed in the following way :— 

(i) First find the mean of the given scores. 

(ii) Find the squares of all the deviations of the scores from 
the mean. 
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(24) Dívide the sum of those squares by the total number of 
scores (N). 


(iv) Then find the Square root of the quotient. 
root will be the required standard deviation, 
Formula 


(i) If M be the arithmetic mean of N numbers a4, 
then the standard deviation 


big Эу IE), Mt ne Hi - za 


(3) Suppose, the different scores are denoted by X, their 
mean by M, any sum by § and the total number of scores by N. 
Now (X - M) will denote the deviation of each datum from the 


mean; -. the sum of the Squares of all the deviations will be 
S(X - M)*, 


This square 


базе) @ 


Example 1. Find the Standard 
items: 4, 6, 9, 13, 19, 22, 93, 94, 25, 


Solution : 


deviation of the following 
29, 32, 34. 


(Deviations from ( Squares of 
the mean) deviations ) 
X X-M (X- M)? 

4 — 16 256 
6 -14 196 
9 “1 191 
13 къ: Шы 49 
19 — di 1 
22 2 4 
28 3 9 
24 6 36 
25 5 25 
29 9 81 
82 18 144 
34 14 196 


8(Х)--940 


ч 
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Here №=19, ~. = 8450—90, . S(X - м) =1118, 
ES 2 E 
o=,/ 3-м? AT I5 — /93°16=9'65 (Арр.). 


If the value of N be very large and the mean be not an integral 
number, then it will be difficult to find the standard deviation by the 
above method. In that case the following formula can be applied, 


Formula : (9: = 8089). M?...(7), іе, E Sm M?...(8) 


Example 4. Calculate the standard deviation of the following 
observations: 1, 3, 4, 5, 6, 7, 8, 10, 11, 12, 14, 15. 


Solution 

x хз 

1 1 

3 9 

4 16 Here, 

5 25 : 8(Х)--96 

6 es N=19 

d 64 М--96--19--8 
10 100 5 ot 805) qan 
11 191 N 
12 144 = 986 _ ва 
14 196 . 13 | 
15 925 =82'16-64=18'16 
96 986 ^ a= J1816—496. 


[N.B. To fnd c from a frequency distribution table adopt 
3 
the formula : ei BUX?) уа, ] 


Example 3. Find the standard deviation from the following 
frequency distribution of the ages of some toys. 


Age (in years) | 4 2:| "3: |^] ЕНЕ СА vy 
(X) 
= — = жә. Е 4 
Number 4 boys| g | 54 | 10 | 11] 6] 4 
(7 | 


| 
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By adding 3 more columns of X^, fX and fX? to the given 
‘table, we have 


T] C» C! Wb н 


16 1 
25 1 
36 
49 
N=40 169 807 


Here N=§(f)=40, S(fX)=169, S(fX 31807 
қ м-9(/Х). 169 


М 40” 
2 _S(fX?) _ #2 807 _ HE А — 17'8506=9'3944. 
E yy M 40 \40 407115 
“. C= 5/9:3944--1:504. 


Example 2. Find the standard deviation from the following 


frequency distribution of weekly incomes of 90 labourers. 
Weekly 


income 5-7 
in rupees) 


8- 10[11- 1314-16 L1 - 19/20 - aa oa - 9 


No. of 
labourers 


Midpoint 
of interval 


1993 |90885 
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Now, S(fX*)=20385, N=90, м=7®—1998 
2. в (standard deviation)= 07 SU е М vi a (1298). 


= 4/2265 — (14'86)?— 4/2265 — 206°401= ,/20%099--4:48... 


Example 5. Find the standard deviation from the following 


frequency distribution. [D. U. 1921] 
| Interval 0-4|4-8/| 8-12 | 19-16 
Frequency 4 8 9 | 1 


Solution from the given table : 


Interval frequency чараш 


0- 4 4 2 4 8 16 
4- 8 8 6 86 48 288 
8- 12 2 10 100 20 200 
12-16 1 196 
Total= 15 90 700 


Now, 8(/Х2)-700, N 215, М-/Х xm i 


the required aV -M? 


=,/1%- 36= ^/46"6 — 36= V106 —3'27 (App.) 


Example 6. Find the standard deviation from the following 
frequency distribution of the ages of 50 teachers of a school. 


| | | 


46-4848 ~ 4540 49 


Age 


37 — 39/34 — 
Ws Ж 39134 — 36 


81—88 


Number of 
teachers 
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[ Another method] solution :— 


Here in the first two columns ages and frequencies are written 
one under another. In the third column are noted the mid- 
points of the age-intervals one under another. Now, the mean 
of the ages is 39°5 as calculated 


from the mid-points and 
frequencies. 


In the fourth column are given the deviations of 
each mid-point from the mean. In the fith column tho squares 
of these deviations and in the sixth column f x а? (i.e. the product 
of the second and the fifth columns) are shown, The sum of the 
last column=778'5, 


Now, the required standard deviation 
= 4/778:5--50-- V15°57=3'95 ( approximately ). 
[ М.В. Here the mean is obtained by dividing the sum of 


the products of frequencies and mid-points by the sum (50) of 
the frequencies, ] 


Exercise 4 


1. Find the mean deviation of the values 9, 8, 7, 6, 5 of 
a variate. . 


2, Find the mean deviation about the mean from the numbers 
62, 68, 74, 76, 88 and 94, 


STATISTICS 341 


3. The intervals of scores of some boys, correct to the nearest 
integer are 46—48, 49—51, 52—54, 55—57, 58—60 and the 
numbers of boys in the intervals 5, 8, 15, 10 and 4 respectively. 
Find the mean deviation of their scores. 

4. Find the mean deviation from the following frequency 
distribution table : 


Interval Frequency 


92°5—102'5 
82'5—99'5 
72°5—82'5 
62°5—72'5 
52'5—62'5 
49'5—52'5 
32°5—42'5 


Б. Find the standard deviation of the measures 5, 6, 7, 8, 9. 


6. The intervals of the weights of a few boys ( correct to 
kilograms ) are 21-23, 94-96, 97-99, 30-32, 33-35 and 
36-38 and the numbers of boys in those intervals are 9, 5, 1% 
10, 8 and 1 respectively. ? 

Find the standard deviation of their weights. 

7. The temperatures for 10 days of а country are respectively 
86°, 98°, 18°, 66°, 88°, 96°, 80°, 70°, 95° апа 63°. Find the 


standard deviation of the temperatures about their mean. 


8. A table of rainfall (correct to inches for а month ina 


country is given below. From this table find the standard 


deviation of rainfall. 
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9. 


The weights of а few bags of wheat (in quintals) are given 
below. 


Find the standard deviation of the weights about the 
median which is taken to be 165 quintals : 


he ЛЫ) T5 | 19% | 175 | 295 | 975 
co ar п |в |е 


10. The scores of 905 stu 
the distribution the Ма and c, 

| 
X ps 


dents are given below ; find from 


1005 | 1105 


705 805 
| | 


90% 14075 


1905 | 1805 


l 
fx) 3 | 21 | 78 г | 305 
| i 


| 


Exercise Б 


1. Prove that the sum of the deviations of 1,8 and 7 from 
their mean is Zero. 
students 69, 5 students 68 
students 8i, 3 Students 85 
mean of their scores, 

3. The mean of the numbers 
constant Б be added to each of t 
new set of numbers із 7%, 

4. The means of two sets 
Be=5 respectively, 
the first set as in the 

5. Compute the 
be added to each, wh 

(The square of th 


к 7 students 73, 5 students 75, 4 


Фа) Фа) ву... etc is 2. На 
hem prove that the mean of the 


of measurements are 7, =8 and 
If there are twice ag many measurements in 
second, find the grand mean of the two sets. 
variance of the three measures 1,6,8. ИТ 
at is the variance of the new set of measures? 
9 standard deviation is called variance 1 

6. In a certain examination 5 students obtained 65 marks 
each, 10 students 70 marks each, 12 students 80 marks each and 


3 students 90 marks each, Find the mean and the standard 
deviation of the scores, 
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7. The weights of а man taken every two hours are found to 
be 1495, 1495, 143, 144, 143, 144, 14975 апа 143°5 pounds. Find 
the mean and the standard deviation of those weights. 

8. Show that the two deviations from the mean of two series 
of scores are equal, but opposite in sign. 

9. There are 5 lengths each 1 cm., З lengths each 2 cm, and 
1 length of 3 cm. Find their 2 and 6. 

10. If half of а few measurements have the value 1 and haif 
have the value 3, find the variance and slandard deviation. 

11. Ina certain village 3 families have no land, 20 families 
have 1 acre each, 15 families 2 acres each and 2 families 3 acres 
each. Find the standard deviation of land per family. 

12. Find the mean and standard deviation of the items of the 
following table : 


Items 
я | " 
жее: 7 | 1l | 16 | 17 | 96 E u| 1 | H 
INE шн ск a S] 
ION "n 


-xtension 


A SERVICE. 


: ALCUTIMEL 2 


ALGEBRA 
FORMULAS 


Learn the following formulas and commit them to memory. 
1. (a+b)? =a?+b?+2ab ; 
Corollary: а%--0° = (0+ 6)*— 2ab. 
9. (a-b)? =a2+b? -2ab ; 
Corollary: (i) a?-- b? —(a – b)? 2ab ; 
(а) (а —(a- 584-445; (iii) (a-b)? =(a+b)? – 4ab. 
8. (a--b--c)? —a? 53-50? 2ab tr 2ca-t 200. 
Corollary: (0 аз 42-02 =(0--0--0)° – 2(ab+ac-+be). 
| (atb-+e)? — (&®-++Ъ#-Ес®у 
2 


(ii) ab+-act-be 


(iii) a2 +b? 4-0% – ab—ac— be 
=H (a—b)2+(b-0)?+(c- а). 
4. (a-+b)®=a°-+b°+8ab(a-+ b) 
=a®+3a2b-+3ab2+0%. 

Corollary : a --b3 = (a4- b)? — 8ab(a+0). 

Б. (a-b)? —a*- b? — 3ab(a — b) 
1 =a? — 3a2b--3ab? — 0°. 
Qorollasy: a°- b° = (a — 0)? --3ab(a – b). 
at- v? =(a+b)(a -5) 
vA а-ы = (atb)la? = ab4-b*) 
g. 28-0 -(а- (a? Наб") 
9 a34 – Jabc —(a-- b --c)(a? +b? +c? - ab- ac- bo) ; 

or =3(atb+e){(a- 0) (0 с)? 4-(с- а)“ 
10. (асыға mat EU bot EG n ena) з 
and a5--b*-3-c" =(a+b+e)* — 3(a-+b)(b+c)(ct+a) 
This CAU c)--0*(c - a)--c*(a - b)= - (a- bY(b— c)(c— а) 
19. belb- д-+са(с- a)--ab(a - b) = — (a — b)(b — cYc — a) 
13. a(b?- c?) bc? – a3)--c(a? – b?)=(a— b)(b — c)(c — a) 
14. a*(b — 0) + le-a) c e*(a - b) у 
= - (a- b)(b- c)(c- a)(a-- bc). 


> 
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Multiplication & Division 
The general method of working out multiplication and division 
is known to you. In certain cases the multiplication or division 


can be easily done with the help of formulas. This is illustrated 
in the following examples. 


Examples (1) 


1 Multiply 4a? 4- Gab --952 by 2a — 35, 
The required product = (д — 36)(4a*-+Gab+952) 
=(2a- 30){(2a)* +20.35-+(35)2} 
=(2a)8 — (30)*—845 — 2753. 
[See Formula No. 8] 
2. Find the continued product of 2+0, s- y, "Ру, 
Tho хода. continued product (g --,)(;; — 1) (ву?) ` 
=(2? у) (зәру) = (g2)? - (y*)* 
—72'-y*. [See Formula No. 6] - 
3. Find the continued Product of 
&--b4-c, atp— 0, a= bto; b4-c— а, 
The reqd. continued Product 
= 0+0) (0+0) - cHe--(a— 0)Hc (а — 5} 
7a 9? - са оз — ( b)?} 
=(a°+ 09420 cay аз b*--9a1) 
={2ab+(a*+52 — сауна ср (a?+-32 — „зу 
=(2ab)2 = (a2+ 52 = сз) 
—4a*5* gt pa_ c*- 2a*b* 9s 2 1 opaca 
72a*5? - 25902 | 94292 ~a*— 04—64, 
1. Divide а -- b? 4-65 — Sape by a--b--c, 
a? --b3-L.cs — 3abc 
На-На 2 сз -ab- ас bc) 


7: the хода. quotient = (a+d+eNa2+4524 52 — ab — ас- bc) 
Ut we CHEERS E gren 
=a? +58 оа Lab pe. ca. 
Exercise 1 
1. Multiply 2 -Нуз- 42 


2-92-22 by £-y--z. 
2. Find the Continued p 


roduct of 1-2, 1-х, 1+2°,1+2*. 


ao 


13. 
14. 
' 15. 
16. 


17. 
18. 


1. 


2. 
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Multiply а? -ab+a+1 by a4-b— 1. 0. U. 1917] 
Find the continued product of 

a? — ab--b?, a*-- ab4- b? and a*— a?5?--b*.  [P. U. '26] 
Multiply a? 4-5? — ab+a+d+1 by a4-b - 1. [D. B. '34] 
Multiply 1- @+2a* – 3а by 3a —5--9a?. (0. U. 1918] 
Find the continued product of 23--2--1, z?— z--1 and 


st- 53-1. [O. U. 1911, '96 ; D. B. 1939] 
Divide 4z* 4-112? 4-972? -- 1724-5 by 22 --92--5. 
[D. B. 1994] 
Divide z* – y*--a*--9a?z? by z? — y3--a?. [O. U. 1915] 
Divide a-4-a54-a? by a?-4-a4-1. [O. U. 1918] 
Divide a* — 6a — 4 by a- 2. [C. U. 1917] 
Divide a?-- 53 — c? --3abc by а--5-с. [0. U. 1933] 
Multiply 22° – 3zy4-y? and 2z?--3zy--y? and divide the 
product by 2z? — zy — y?. [M. U. 1918] 
Divide a° — bê by a* — ab--b?, (D. B. 19991 
Divide z?--y? – 1--3zy by z4-y - 1. [D. B. 1927] 
Divide 2° – уыш by a-y 4X, [D. B. 1930] 
Divide a? — 5? 4-c* --3abc by a- b+c. [D. B. 1933] 


For what value of a is 45° — 19z?-4-(a4-4)r - 3 divisible 
by 22-8? 


Application of the formulas 
Examples (2) 
[ Formulas 1, 2, 3] 


If z4-y =5 and zy —6, find the value of z— y. 

(x-y)? — (c -y)* – 4«y—5? -4.6=95-94=1 
в-у= Jl=+1. 

If a— b=4 and ab=21, find the value of a+b. 

(a-- 0) — (a — b)? 4-4ab—4* 4-4.91—16-4-84 —100, 
atb= JI00— +10. 
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8. Itz-H1—8, fina the value of atts. (0. U. 1931] 
(ey o, 2.1. (3)%- gg. gr, 
gr T g 
1 2 
[Another method] : +: s+1= Ж; (+3) =(8)2, 
or, 2*4 1 ps 1g A afplog.g-r, 
c т 
4. It att», express ati in terms of p. 
2 =| 1" NET — A 
a "hs au 9; a. = (p) р? – 9, 


5. Па--б-8 and ab —15, find the values of а and b. А 
(a - D)*—-(a--D)* - 435—582 — 415—684 _ 60—4, /. a- b= +2. 
` Now, a+b=8 Again, a+b=8 


a-b=9 a-b=-3 
Toa 12 2а а. 
(Adding) 20—10, (Adding) 2a=6, 2. а=3, 
^ a=5, 2. b—8-5-g, ^ b=8-3=5. 


Hence, a— 5, b—38 ; or, a=3, b=5, 


6. М e=a+} ang y=a-1, find the value of 


g*--y* x 9233, 
2^ E y* дара = (m2 y2)2 7d y) - у). 
=(a-+y)*(a— y)? [Vide Formula 6] 


өзөк она 


а, 


(0. U. 19441 


7. Ifa+d=5 and ab=6, find the value of a? — 53, 

[Here the value of (a+b) is given. If we can find the 
value of (а- b), the value of a? — 5? can be ascertained. ] 

(a- b)? =(a-+b)2 — dab—b*—4x6—1,. 2 a-b=+1. 

Now, a? — b? = (a--5)(a — b)=5x +1= "Eb, 

8. Find the value of 9°69 5 2694-26 x 2°69-+1°31 x 131. 

The given expression = (2769) 1-9 % 1'31x 2769-- (1/31)? 

[7 $62—2x 181] 

= (269-131)? = (4)? —16. 


10. 


11. 
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If 1—'99 and y —'14, find the value of 4z? 4-9? -- 19zy. 
Az? 4-9y? J-19zy = (22)? 4- (3y)? 3-9.22.3y 
шананы талы: 1 


If 2+1= /2, show that аз =0. 
att, =(2+3)" = 22l z(A) SE -2=0. 


Find the value of z? — у3--23--922, 
when z—0- с, у=е-а, 2=а- 6. [0. U. 1922] 


Here, v+y+z=b-c+c-a+a-b=0. 
Now, 22 — y3--z3--922 = 2--2? 4-922 - y? — (e-- 2)? - (y)? 


12. 


18, 


14. 


15. 


=(atet+y\ete-y)=0x(e+2-y)=0. 

If atb-+c=5 and ab+be+ca=8, 

find the value of a? 4-5? --c*. 

a? +b? +c? = (a-1- b-- c)? — 9(ab-4- bc-t-ca) 

=52-9х8=95 – 16=9. 

If atb-+c=15 and a? 4-5? 4-с = 77, 

find the value of ab--bc--ca. (С. U. 1945] 

J^ ad b4-c—15, Г. (at+b+c)? =(15)®, 

or, a?-Fb?-Fc?--9(ab4-bc-- ca) — 295, 

or, 77+2(ab+be+ca)=225, 

or, 9(ab--bc--ca)— 925 — 77 —148, 

2. аб rca — 1$8— 14. 

Find the value of zd-y--z 

when 224-022 =7 and ay-4-yz-- 22—9. 

(a-I-y A- 2)? =a? -y* +22 F9 (xy 02-20) 1-2. x 9= 25. 

Co atyte= /25= +5. 

It z--y--z —2 and 2у--у2--гш--1, 

find the value of (z--y)*-F(y4-2)?-F(z4-2)?. (0.77. '28] 

(a--y)2 -- (y - 2)? + (e+e)? =e? Руза? bey +y2-+en) 
=9{(в--у-- 2)? - (ey--ue zo) 
—9(93-1)-22(4—1)- 2x 3—6. 
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16. If 241-9, find the value of +, [D. B. 1936] 
n 1^ 
s41- D 4% (+1 Бар ар 
1 r- a, 1 _ EET 
or, du rA or, Ф Tari 2=2, 
1)? (о) 4-1 о, ta 
(+2) = (9), о, п шетен Ха 
ac T * sud. -— = 
or, 2%------9-4, eo gt -—4-9-9, 
т £ 
17. Express 43--%у-;%- 2yz ав the difference of T 
Squares, [O. U. 19 
The given expression = g* --9gy-- 2 — y? — z? – дуа 
= (a? уз өру) ау) (а-у) - (y4-2)*. 
[Note that 29 and V? be added to 9zy and it y? and 2° be 
added to дул, there will be perfect squares, But there is not а 
single y? in the expression, .. уз уз ig added to the 


expression. This addition does not change the value of the 
expression, but it forms two Squares, 1 


18. Express t'y as the difference of two squares, 
rad 2^ -Ey* + Oey = (a--y)2 
and z*-Ey3— 9gy— (s y)? 
<. (Subtracting) 4шу--(а-Һу)%- (y — y)? 
a(aty)* w- (etu) NE EPE 
oF LIP 2 | 2 ) ; 
19. Express (a+3b)(a+2b) as the difference of two squares. 
Suppose, a-I-35— g% and a+2b=y, 
| rh [бды a Қ 
5 а-а ви = (241) - (4) [Vide Ex. 
(580+ J = 3b-a- ay" 
2 2 


[ substituting the values of z and yl 
= (eru t (y 
2 93)* 
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90. Find the value of a?--5* +c°- ab- ac- be, 
when a=a+y, b=a-y, c7 z-2y. (C. U. 14 ; D. B. '81] 
в? 53 --c? – ab- ac - be=3{(a- b)2+(b- 93--(с-а) 

[Vide Corollary, Formula 8] 
= офу - ety)? +l- y - e- Wy)? +(e+2y 2 0) 
=4(2%)°+(- 30)2-4-(0)°1=2(402--90°--0°) = x 14y* — Ty. 


[ Formulas 4, 5 ] 
91. Find the value of 8x? -- 3622y -- 54zy? --2Ty?, 
when 2--19 and y= - 12. 
823 --36z2y -- D4ay * + 9Ty? 
= (9,:)3 --3.(92:)*.3y 3-32. (35))* + (3у)° 
= (924-30) — (2x 194-3 x - 19)? =(38- 36)? —(2)? —8. 


99. Ifa+b=3 and ab=2, find the value of a9 4-05. 
1 [D. B. 1934] 


a8 40° (040)° — 34044-0) (3)° - 3х2х8=27- 189. 
33. It z- 1-1, find the value of 2*- 5, 10. U. 1929] 


z^ -À-(-l + «-Т)=@)°+8х1=1+3=4. 
94. Ifatb=4, find the value of a?-- 5? +12ab. 

а=, s (a+b)? 42, 
or, at 4-0% --3ab(a-T- b) = 64, 
or, a +b°+3abx4—64, — 7 a8 +b°+12ab=64. - 
95. Ife—-y=3, show that z? = y? - 9zy —2T. 

ayasa E o (m9) (9) 
or, a9-y?-9zy(z- у)--97, 
or, а%-у%-Фшух8-97, ^ а%- y? - 92у =27. 


96. If 2+1=р express oti in terms of p: (0. U. '26] 


s uel - Әл. Ца) = — 8р. 
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97. И 2+1 A/3, find the value of at, 
5 1 1 
zt Loo) — 3=. +1) 


—(2+2) (2+2)-a(o+2) 
-(9* (+1)- sfe+1)=3(2+1) - a(+2)=0. 
98. If +1) =з, prove that a*4- Lp, 


[O. U. 1994, 45; D. В. 97; P. U. 1924] 
8 
ati = (+=) - за д(а+1) 


a 
2 lla 

ан) арн) n 

99. Simplify :— 0] 
(a+b)? - 3(a-F2)*(a.— Ь)+-3(а-ЕЬ)(а— b)? - (a — 1)*, [0.0.199 

Suppose, £—a--b, and y=4— b 

Now, the given expression = z3 — 352 


y 3zy*? — y? = (y — y)? 
= (а-ЕЬ- a--5)* — (95) — gb. 
80. If z--y—3, a?-Ly3—4. find the value of z--y?. 
* $4-y-—2, 50 m*-y?-F9gy—4, 

Or, 4--92zy—4. (^! g8--y2—4), 

or, 2ey=4-4=0, — 5 gy-0. 
Now, a*-Ey*—(o--y)* — Зуба у) = (2)5 . 8 x0x2=8- 0=8, 
81. If z4-y—5 ава Фуз-Т, find the value of 29 4-y9 4 -4(2 — y)" 
2^ Ey? --4(s — y)? — ((s-Ly)o — Szy(z-- y) H-4((s- -y)2 — 4ш} 


= {(5)° - 8.7.51H-4(5? - 4.7) 2125 — 105--4(25 – 98) 
—195- 105- 12=8, 


32. It 25-28, prove that s - 1)-os. [D. B. '29] 


(ш- 2-5 . (2-3 - 


2 
sac) 
or, (92) (2 3.20.5 2x 2) ^27. 
428 J © agas ] 
or, 85 — 537 12x3=97, [ 7 22-2=8 


от, 8z* 907-3663, we s(;*4-1)- es. 
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33. Ifa+y=a, 23--y? —0? and z?--y? —c?, 
prove that а5--905 =3ab?. [C. U. 1943] 

a* -- 9c? =(e+y)?+2(a* +y°) 

=p" -- y 4-3ey (e -y) 3-9 (22 2-9) — 3(* +y") +82y(e+y) 

—8(z--y)(z* — zy ty?)+3ey(e+y) [Vide Formula 7] 

=3(e-+y)(e? — ву? zy)  3a(z? 4- y?) = 300°. 

34. Find the value of z?--y? 4-2? — 3zyz, 

when zy —333, 2= 334. 

a? Ey? 28 — Saa (2-0-2) 106 — y) +(y- 2* FC - c) 
—3(833--3334-334) x 1(333- 333)? +-(333 – 334)? --(834 – 333)2} 
=4x 1000{0+(- 1)°+(1)°} 
=4x 1000{1++1}=+х 1000х2=1000. 


E A т i 
35. Find the value of paneer when 2-25. 
|O. U. 48 бар] 
23,79. 2. а34-1--52 [multiplying both sides by =] 
N 5 52 <>. x eM 
OW. ват (20-8 Sate 6r 6 
36. Ifatb+c=9, ab-+be-+ca=26 and аз 3 +c” =138, 
find the value of abc. [U. U. 49] 
a2 -- 03 --c — (a-d-b--c)* — 9(ab-F-bc-I- ca) (9)? - 2x 26 = 29. 
Now, @®-ЕЬ5-Ео° – 3abe=(a+ b--cY(a*-4- 53-0 — ab- ac — bc), 


or, 138- Зайс:-9(99- 96)=97,- 
or, - 3abe=27 - 188 = – 111, < abe==394+=37. 


Exercise 2 


i. Find the value of (2- y)3, when z4-y—3 and zy —29. 
(C. U. 1943] 


9, Find the value ot 179 Х 179-949 х 119 -1'21 x 121. 
[C. U. '30] 


B. If 2+2=3, find the value of iL. (0. U. '31] 


1 
а, Tf a-1=4, find the value of gr. 


, du 
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5. If a+b=5 and a5—6, find the value of a- b. 
6. Пг-у--8 and zy —4, find the value of z4-y. 
7. Ita?-Fb?-4-c? —9 and ab+ be-+ca=8, 


find the value of at+b-+c, (C. U. 1924 ; D. B. 1927] 
8. (i) If et+ty+z=13, and zy--y2d- zz — 50, 
find the value of z?--y3--22, (0. U. 1911] 


(ii) Find the value of ty-yzd- za, 
when z--y--2—9 and z-4-y2-L72..9]. [W.B.S. Е. '59] 


9.. If 241-4, find the values of atts and att Je. 


[D. B. 1948] 
10. If ш-%-с, У=е-а, z—a- b, 


find the value of д? уз — 2% --9zy. [C. U. 1913] 
8 
TT TÉ а--1-5, find the value of a*+(2) А ГА, U. 1939] 


If а= 3, show that a*--b*--9ab—97.  [0. U. 1927] 


18. If a--b—5 and ab=6, find the value of a®+ 38, 

[D. B. '24] 
14. If € y —5, find the value of 2 - y? - 15ay. 
15. 


It a-i-p, prove that z? -=p 3p. [C. U. "10, '80] 


16. Find the value ot z*--y? — 224 9% 


Ys 
when z—b-4-c— 2a, y=c+a -20,2 


—a-Fb- 9c, 
(0. U. 1919] 
17101) It 2-53, find the numerical value of Pb 
[B. U. 1931] 
б) rt а+2=8, find the value of ati, 
18. Evaluate 9753 — 5422)--362у3 — 8у5, 
When $—33, y=49, 
19. Itp- 845, Prove that »*-119- 1. [B. U. 1930] 
2 


20. Ifs- 1... express m? -4 in terms of c. 
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91. Iia-z-dy,b—z-z,c—2-—y ; find the value of 
аЗ -- b? --c? — 9ab — 2ac4- 9bc. 


99. Express ab as the difference of two squares. [C. U.] 
93. Express а%- y?4-9zz--2yz as the difference of two 
squares. 


94. Express (a+2b)(3a+2c) as the difference of two squares. 
95. Simplify 0°75 х 0754-025 х 0`95--9 x 0°75 x 0°25. 

[С. U. 1940] 
96. Па--%--с--5 and a?--b?-Fc*—13, find the value of 


ab-- bc-- ca. [C. U. 1940] 
97. Express a2+2ab-2be—c® ав the difference of two 
Squares. [C. U. 1946] 


98. Express (a2-+b?)(c?-+d?) as the sum of two squares. 
[C. U. 1950] 


99, І 2-9 іза factor of 1902%-1672%-аш--56, find the 
numerical value of a. [D. B. 1995] 

30. Itz--y— v3, z- y= 4/2, find the value of 8ау(22--у3); 

[Hints : Squaring 22 -- y? 92у —3...(i), &* -- y? = 22g — 9... (ii); 
From (4)4-(4) we get 9(r?--y?)—5 ; Again, from (i) — (ài) we get 
4ту=1, г. Say(a?+y2)=42y.2(2?+y?)=5.1=5.] 


FACTORS 


a2-b?=(a+b)(a- b). [ Formula 6] 

[This formula is applicable in factorizing the expressions 
in which two perfect squares are connected with the minus sign. 
So you should first see if the terms of the expression may be 
arranged as the difference of two squares. ] 

Examples (3) 
1. Factorize a? – 07. 4 
a3 — 5$ —a?--ab- ab- b? =a(a+d) — b(a+b)=(a-+b)(a- b). 
9. Resolve into factors 81- 5%. 
81-25 =(9)? – (z3)* = (9--2*)(9 - 2%) 
= (94-22)((3)? — ()*} = (92-2*)(8--2)(8 - а). 
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3. Factorize 9ab — a? — 5?-- c2, [C. U.'39 Supl.] 
The given expression —c? — (a? +b? — 9a5)—(c)? — (a — b)? 
={c+(a- b)He (а b))— (c4-a — bY(e — a-- 0). 
4. Factorize z? — 2zy-Il-9yz — 22. 4 
The given expression—z? - 2wy +y? — y*--2yz — 2? 
7(a* - Qey+-y®) - (y? – 924-22) «(a - y)? - (y - 2)? 
=(ш- yy - 2)(a- y у) (x а)(ш- 2y--z). 
5. Factorize a*-l-4b*. | [C. U. 1929] 
ІМ. B. Here a*—(a?)? and 4b*-—(20?)3, so they are perfect 
Squares with the sign ‘+’ in the middle. .'. you may doubt if the 
formula will be applicable here or not. Now see how it has been 
arranged with the sign ‘—’ between two squares. ] 
The given Exp. =(a?)?+(2b2)2+9.¢2.9b2 — 44252 
| = (a*--20*)* - (2a5)* —(o3 1-95? +90b)(a2-+9b% — 940). 
6. Resolve into factors a*--a* +1. 
The given Exp. =(a?)*+9.0%.1-+4+(1)2 — аз =(a2-+1) - (a)? 
= (o*-F1-FaYa*--1- a) (a*-Fa-- 1)(a* а 1. 
7. Resolve into factors а“--а33--%4, 
The given Exp. = (a?)? 4-9.02. 53 -- (p2)2 —a*b? 
= (а 40")? — (ab)? (дз раа (а24-0° – ab). 
8. Factorize а2--а44-1. 
The given Exp.— (a*)*--2a* 1--(1)? — a*—(a*-1-1)* - (a?) 
7(a*-Fa* -1)(a* - a3--1) = (a3)2--9,52.1-- (1)? -a° 
X(a* - a*--1)— ((a*-F-1)* - (a)*}(a4 — a3--1) 
=(a?+a+1)(a? — a--1)(a* — a2 4-1). 
9. Factorize z*— 16z*y? 4-36y*. [B. U. 31) 
The given Exp.—(z2)2 — 9.22.62 -- (6y2)* — 402° 
=(®° —6у°)° - (длу)°==(ш®--9шу - 6y*)(z* — 22y — 6y*)- 
10. Factorize a* — 23a? 0? -- b^. 
The given Exp.— (a2)? 4-9.92,53 + (52)? _ 955212 
= (a*-F0*)* — (БаЬ)® = (a3-- 5ab-+b2)(a? — 5ab4- 2). 
11. Factorize 4a? -- b? — c? — 93 -- 463--9cd, [D. В. 1993] 
The given Exp.=(4a?+-b?+-4ab) — (c2 --d2 — 9cd) 
—(2a-4-b)* - (c - d)* — (2a-I-b--c — d)(2a--b — с). 
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19. Faetorize a?0?— a? – 22-1. , 
The given Exp.—a*(b? – 1) – (b? - 1)=(а° — 1)(b? — 1) 
-(а--1)а-1)%--1)0-1). 
13. Faotorize (a? — b2)(z? — y*)+4abzy. [P. U. 1995,33] 
Тһе given Exp.—a?«? — ау? — b?z* -- b?y? --9abzy--- аху 
= (а: d- b*y? 4-9abay) — (a*y? d- 5*2? — 9abzy) & 
—(az--by)? — (ay — bx)? = (ar+ by + ay — bx)(az-- by — ay-- 62). 
14. Factorize a? — b? — c° — 2bc--a - b- c. 
The given Exp.=a? - (b*--c? --2bc)-Fa - b- c 
= (a)? — (b--c) +a- b- c) 
=(a+b+ce)(a — b- e) - (a — b- c) (a — b-c)(a+b+c+1). 
15. Factorize a*4-2a*b— 20° — b*. [C. U. 1911] 
The given Exp.—a* — b*--2a*b — 2ab* * 
— (a3 4- 52)(a3 — b3)2-2ab(a? — b°) 
= (a3 — b? (a? +b? +946) = (a-- b) (a — b)(a-4- 5)? — (a — b)(a-4- 0)*. 
16. Factorize 4z*--1 and hence find the two factors of 40001.. 
dnt +1 = (922)24-(1)2 4-9.92?.1— 423 — (22? 3-1)? - (22)* 
=(2x2+9a-+1) (2a? — 94-1). 

Now, 40001—400004-1—4 x 100004-1—4 x 10*4-1 

=4g*+1 [putting z for 10] 

— (22? 2-92 -1)(22? – 924-1) 

—(9x 1024-2 x 10--1)(2 x 10? — 2х104-1), 

= (2004-20-1-1)(200 — 20-+1)=221 x 181. 
17. Simplity 0781182091 ч 
Suppose, 1773--а, 97--0. 

L 2_ 72 = 
Now, the given Exp.— Ха” XP = a 
=a+b=1'734+ '27=2. 


18. Resolve into factors За? — b? — c? – 2ab – 2bc — 2ca. 


The given Exp.—4a? — a* — 0% — с? – дар - 2bc — 2ca 
=4a? — (a3 +b? --c? 4+2ab4+ 2ac+ 2bc) 
= (9a)? — (a--b-- c)? = (2a-- a-- b--c)(2a — a— b- с) 


= (8a--b--o)(a - b- о). 
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19. Resolve into factors 
2a?b* 90202 496292 — qt b* — с“, 

The given Exp. =4a2b2 — 2a°b?-+25%¢24 96292 — 44 — pt — ct 
—1a*b* — (a*--b*-Fc*--98252 — 95263 _ 93а) 
= (245) – (a3 +p? — ЗЫ 
—(2ab--a* +b? – c*)(2ab— a? – b? 4-c3) 
= {(a+b)* - (о) ез — (a*-++b? — 2ab)} 
—(a--b--c)(a4-b — с)4(0)2 — (a — 5)s| 
= (a4-b4-6)(a4- 5 — c)(c4-a — b)(c — a+b). 


[ Formulas 7,8] 
20. Factorizo (1) a*--55 ana (2) a3 — рз; 
(1) ar tb? = (a--0)* — 3ab(a+b)=(a+5){(a+-0)* Sab} 
—(a--b)(a* 4-53 a5) — 8а0)= (a-- b) (a? — ab-- 52), 
(2) а-ы» -(а- 5)? 4-3ab(a — b) — (a - b)t(a — 5)? 4-3ab] 
—(a — b)(a? -L53 _ 2ab--3ab) = (a — b)(a? 4- ab 4-52). 
21. Factorize a® +9738, 
The exp. (a)* -- (32)* =(a+30){(a)2 ~ a.8b-- (30)*] 
= (a4- 8b)(a3 — 3ab+9b?), 
22. 94° -19855—9(5 — 64*)—91(a)* — (43)5} 
j =2(a- 4b(a* --4ab4- 1652), 
[N.B. In factorization first find out $ 


he common factors of 
be any and then ascertaj 


D what formula is to 
be applied. See the above sum.] 


23. Resolve into factors a* — 66, 

The given Exp.—(a5)* _ (5)? = (дз. b*)(a* — уз) 
7—(a4- b)(a? — ab+ b*)(a — &)(а® --ab-4- 53). 

24. Factorize 8la+b)? - сз, 


The given Ехр.= {9(а--5)} 3 — (c)? — (2a--95)* = (с) 


—a--2b - c)((2a-4-90)* -- (2 4-92)c-,2] 
=(2a+2b- сда? рар +4 8ab+-900-+9be-+-02). 
25. Divide ate by atab, [(. U. 1930] 
bo ny b2 EX. 58 2p2 bt 
atop (a) (5) Tee te uen 


=(a +) (а) +222, wae). = аза) 
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ЕЗІ? 
preterea 
^. , the required quotient 

(ore D on аво) 

з Баъ 
m. | A zi 
estera) 


26. Shew that (az-d-by)*--(bz--ay)? is divisible by a+b 

and also by 2+7. [C. U. '21, '96] 
(az 4-by)* +(ba+ay)*® 

—(az-- by - bz: ау) (а-у) — (аа-Е®у)(Ъш-Еау)-+-(Ьж-Еау)®} 

={a(a+y)+dle-+y)} (aa 0у)° - (ax+by)(bz+ay)+ (= ау) =} 

=(a+b)(2+y){(aa+ by)? — (az-- by) (bu+-ay)+(ba-+ay)*} 

Now, because both a+b and z--y are factors of ће given 
expression, 


the expression is divisible by a+b and а-у. 
97. EFaotorize z? — y*--3y? — 34-1. 
The given Exp. —z* — (y? - 3y* -3y - 1) = (a)? — (y — 1)5 
=(а- y 1)lz? +a(y – 1)2-(y - 1)3] 
=(ж- у+1)(а*-Ешу- «Ну? = 2y+1) 
=(ш- yd-1)(z?--y*oF1--ay - g- 2). 


[ Formula 9 ] 


98. Resolve into factors a? -- b? 4-с — Заре, 

The given Exp. —(a-- b)? – 8ab(a+b)+c® — 3abc 
—(a-4- 5)? 2- (c)? — 3ab(a+b) — 3abc 
=(a+b+e){(a-+b)* — (a--5)o-- c*] - 8ab(a+b-+c) 
= (a4 b--c)(o* +b? +2ab — ac- bc -c? – 34) 
=(a+b+c)(a?+b* +c? - ab — ac — bc). 
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29. Resolve into factors 82° — y?--2?--6zyz, 
The given Exp. = (22)?-- ( - y)9-- (zj5 — 3(92).(- v).(z) 
= (22 - у+2){(дж)°--(— y)*--(2)* - (23) — y) - C- y (3) - ()(9)} 
—(92z — y -z)(4x3 --2 2 T 9zy-F-yz — 92). 
[N.B. It is factorized with the help of the formula, It is 
better to adopt the full method as shown in the sum 98.] 
30. Resolve into factors z?-|-872-1-97. 
The given Exp.—z* — 2° 974-953 
= (z*)*-- (- z)9-- (8)? — 322.(- 2).3 
= (z* — z--3)(z*--22--9--z3 — 29-84) 
—(z?- v- 3) (24-08 — 922--82-Б0). 


[ Miscellaneous 1 
31. Resolve into factors 2-42 91. [C. U. 1916] 


[N.B. The rule of factorizing the expressions of this form i8 
as follows :—Find out two numbers whose product is -21 
(i. e., the term free from 2) and sum is +4 (i. e., coefficient of 2). 
"Here 7 and —3 are those numbers, so 7x and – За are to be 
written in place of 42,1 
2%--46-91--42--72-92- 21-а(--7)- 3(a+7) 
= (ш-Е7)(а— 3). 
82. Factorize а? — 5a — 6. 
The given Exp. =a? — 64--а- 6-а(а-6)--(а-6) 


=(a-6)(a+1), 
83. Factorize 6z?--z— 15. [C. U. 1936] 
[N.B. Here 6 (i. 6. coefficient of 22) being multiplied by 
— 15 gives the product — 90. Now find out two numbers whose 
product is - 90 and sum +1 (i.e. coefficient of 2) ] 
The given Exp.—62?--10z — 92 - 15 03-- 5) - 3(824-5) 


=(8 2% — 3). 
84. Factorize 6- 5a+a?. шалады 


The given Ехр.--6-94- 3a+a?=2(3 — а) a(3 – a) 
—(3- а)(9– a). 
85. Factorize 3(953 — 1)- 72. 


[D. B. 1931] 
The given Exp,— 62? — т: 3—652 


-92--22-8 
—32(2z- 3)--1(22 - 3) - (95 3)(3=--1). 
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86. Factorize z?-l-z — (а--1)(а--9). 


[N. B. Here notice that the product of (а--9) and — (a--1) 
is -(а--1)а--9) and their sum is +1 (i.e. the coefficient of а); 
во write (а-Н 2) — (а-Е1) in place-of a. ] 


The given Exp. —2?-F (а--2)д- (a--1)z — (а--1)а--9) 
—a(z4-a4-9) - (a4-1)(z4-a4-2) 
—(z-4-a--9)(z — a — 1). 


87. Factorize 2° — (iei. 


А H т 
The given өхргеввіоп--2%-(2----1 
а 


-аш-а)-і (2- a) — (z- а) (2- d 
88. Factorize (a+b)? — Ба — 55-6. ГА. U. 1996 ] 
The given Exp. = (a+b)? – 5(a+b)+6=22 — Ба-Е6 
. [ putting z for a+b I 
=g? — 9c — 2z4-6 — (s — 3) - 9(z - 3)=(#- 3)(z — 9) 
=(a+b- 3)(a--b - 2) [ Substituting the value of д ] 
89. Factorize (22 — 62)? — 8(23-62--8)- 64. [В. 0. '26] 
The given Ехр.=а? —8(a--8)- 64 [putting a for z3 — 62] 
—a? — 8а- 64— 64—a? – 8a - 198=а* – 16a +8a — 198 
—a(a — 16)--8(a - 16)—(a — 16)(a+8) 
—(g?-6z-16)z*—6z-4-8) [Substituting the value of a} 
= (ш° — 8z4-2z — 16)(z? – 4x — 22-+8) 
= {a(a — 8)2-9(z — 8)Hz(s - 4) - 2(z - 4)} 
—(s - 8)(a+2)(x— 2)(« — 4). 


40. Factorize (ш-Е1)(ш-Е8)(ш-Е5)(а-Е7)-Е15. 
І0. U. 1941 ; М. U. 1926] 


The given Exp.={(2+1)(e+7)H(#+3)(e+5)}+15 

= (0° 4-82-- T)(z* --8z-4-15) 2-15 

-(а--Т)а--15):-15 [let z*--8z—a ]=а°--29а--105--15 

—42--92a-4-190—a? +12a+10a-+120=a(a+12)+10(a+12) 
Eng. Core Al.—2 
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=(a-+10)(a+12)=(x? --82-I-10)(23 - 84-12) 
i (x? --8z--10)(z* 4-62-I-924-19) 

* =(2°+82+10){a(2+6)-+2(2-+6)} 
=(e?+82+10)(e+6)(x+2). 


ГМ. Bi : Here the four brackets have not been multiplied all 
together, but separately two at atime. Неге two groups are so 
chosen that the sum of the expressions in each may be the same. ] 


41. Factorize (z--1)((a--3)(—4)(r-6)2-94. [D.B.’22] 
The given Exp.—1(z--1)(s - 4)H(z--3)(z — 6)1 2-94 

=(x? — 3z —4)(z? — 8x — 18)4-24 

ex “(а- 18)--94 [putting a for z? — 32] 

=a? - 99a--96—a* — 16a— ба--96--а(а- 16) - Gla - 16) 

=la- 6)(а— 16) =(a* — 3v — 6)(z? — 3z — 16). 

43. Bactorize 2°-32+2. ^ — [C. U.1930; D. B. 1929] 
LOEN: B. First find the value of z for which the value of the 
expression is zero (0). Here the value of the expression is zero, 
if tha value of w is 4-1; so one of its factors will be 2-1. Thus 
if the value of the expression, be zero when th 

no of its factors would be z--1, ] 
|, JA 7 80t+2=0% - 22422 s ошо 
¥ =x? (s —1)4-2(@-1)=(¢+ 1) 
= (®- 1)(ш#-Еа- 2)=(¢~1)(22 ьс 9) 
= (x= 1){д(ш--9)— 14-50) 
=(@-Ile+2)(@=1)=(e—1)2(q4 9), 
is [№ B. ;Here we find that the value 
if the value of z be --1. So one of the f 
Now the boys often commit mistakes in 
the expression. You may ordinarily 
by z—1. Here the quotient is 23--2-9 
factor (2-1) with each term of the quo 
multiplication it will be equal to the expres: 

48. Factorize 28 - 5? — 75 — 9. 

Here if the value of z be 
So w+2 is one of the factors, 

2. the given Exp.—79--952 — 82% - 6 2-9 

=@%(ш--9)- 8д(а-Е9)- 1(z--2)—(z--9)(s2 — 39 — 1) 


e value of z is – 1, 


“ 


of the expression ig 0, 
actors must be д—1, 
arranging the terms of 


tient in the form of 
sion. ] 


— 2, the value of the expression is 0. 


à —s— 
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44. Factorize 22-62%--112- 6. [ A. U. 1921] 


Here if the value of z be 1, the value of the баШ is 0. 
2 —1 is one of its factors. 
г. m? — 62?--11z — 6—2? — g? — 5z2--5z4-65 —6 
—g*(z—1)- 5z(z— 1)--б(г2- it): 
=(v- 1)(z? — 5z--6) - (x lY(z?-3z- 9224-6) 

—(z- 1)iz(z- 3) - (z- 3)) - (z - 1)(z — 3)(=- 9). 

45. Factorize 8a? 4-4a — 3. 

The given Exp.—8a? - 1+4a-2= {(2a)® — (1)*HF-9(2a - 1) 

— (92a — 1)(4a? -- 2a +1)+2(2a - 1) а á 
=(2a - 1)(4a? --2a4-1-4-2)— (8a — 1)(4а2--2а-Е3). 
[Faetors of Cyclic Order 1. 

46. Factorize а с) 5? (c — a) J- c? (a — b). 

ГС. U. 1998, 40, 45; D. В. '94 ; G. U. 48 ] 

The given Exp. —a?(b — c)2- b?c — abi дс? BA 

—a* (b — c) — a(b? — c?°)+belb — c) 
—(b- c)la* — a(b4-c)-- bc] = (b — с)(а° — ab — ac+ be) 
=(b- c)la(a- b) - cla- Ь)} = (5— c)(a — bY(a с) 
--(а-5)(%-с)с-а). " 

[N. B. The given expression may be arranged in descending 
‘powers of any of the letters. At'the time of splitting the expression 
retain the first bracket and break the rest so as to arrange it 
again in such a way that each pair of brackets contains (2-с) 
as in the first term. Again, the answer шау be given ag 
(«—5)(6-‹)(а-с) ; but the general rule is that the factors of 
cyclic order should be given in cyclic order. The cyclic order 
will be (a— b)(b—c)(c— а). In the answer, (a — c) is not in cyclic 
order which should be (c-a). Now а-с-- с-Ға--(о- a). 
So —(c-a) may be written in place of a-c. Тһе negative sign 
is 60 be placed first of all. 1 

47. Factorize bc(b — c)--ca(c — a) --ab(a — 5). 

The given Exp.—bc(b — с)-НсЗа- ca? аъ — ab? 
=be(b -c)+a7b- a?c — ab? 4-ас? 

=be(b -c)+a?(b- c) — a(b? — c2) = (b — c) (с-а? — ab- us) 

= (5 c)la(a - c) - bla- e) - (b - c)(a — b)(a - c) 

= - (a— b)(b- c)(c — a). 


[ P. U. '30 ] 
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48. Factorize a(b? — c*)4- (c? — a3)--c(a3 — ъз). [D. в.230) 
The given Exp.=a(b? — с) з _ а3--а3с- с 

—a(b? – c2) - a* (5. c) – bc(b — c) 

—(b- c)(ab-Fac аз — bc) = (b — с){а(с– a) - ble- a) 
=(@-о)(с- а)(а- 5) - (a — (5 — (c — a). 


49. 


Factorize a?(b— c)-- b? (c 


— a)--c?(a — b). 


The given Exp.—a*(b — с) bc- ab --ac? — bc? 


50. Factorize (b= c)? (с— a)? 
Suppose, 2-0- С; 
then z--y--2—5— с-Ес- 
Now, (5- c)? --(c - a)* 


ca^ ty tamg puo 


51, 


—a*(b - c) a(b? _ c?)o- b 


c(b? — c3) 


=a°(b- c) a(b- c)(D3-- bc--c*)4-be(5--c(b — c) 


—(b- 0){а8 — a(b3 4- bc--c 


*)+be(b-+c)} 


=(b-0)(a® — дра — арс ас" b*c-- po?) 
=(b-c)(a® _ ара abc4-b*c — ac? +bc?) 
—(5- c)fa(a2 — 5*)— (а b) - с*(а- b) 
-(%-с)а- b)(a3--ab — bc — c?) 

=(a- b)(b— c)((a--c)(a — с) b(a — c)] 
7(a- b)(5- с)(а— c)(a+c-+b) 

= -(a- b)(b— с)(с~ a)(a+-b+c), 


=(a+y+2)(0%+y24 52 
=0x(a2+y34,8 
=04+82yz= 
Resolve into factors 


а (о) ея 


-@у— 


The given Exp. 


[ Here Sabe = abc--abc-I- аъ, 5 


term. ] 


= (°5-Еа?с--аһс)-- (з 
7 a(ab--ac-- bc) blbe 
=(ab+ac+be)(a+ b+c). 


у-с-а, 2-а-4, 


а-Ға- ӛ--0, 
+(а- 5) 


Зшуг==8(Ь- о 


1-5. [стр '99,'39} 


25 — 3zyg4- 3zyz 


-9y-yz- 22)--3nyz 


V2 — га) --З>у2 
€ a)(a — b), 


5) 3abc, ГО. U. '89, '35] 


Calle) (оза p cap аһ) 
-Fab4-ac 


)--c(ac-- с-а) 


} 80 One abe {5 taken with'each 


| 58. 
Тһе 


54. 


Тһе 


55. 
The 


56. 
The 


57. 


52. : Factorize be(b+-c)+ca(c+a)-+ab(a+b)+3abe. 
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[ C. U. 1939] 


The given Exp. 


=be(b+c)-+abe+ca(c+a)+abe+ab(a+b)+abe 
= be(b-+c-+-a)+ca(c+a+b)+ab(a+b+c) 
=(a+b+c)(be+ca+ab). 


Factorize a(b?+-c?)+(c?+a%)+¢e(a2+b2)+-3abc, 
given Exp. 
=(a7b+a°c+abc)+(ab? +abe+b*c)+ (abe+ac?+ bc?) 
=(a+b+c)(ab+be+ca). [ Vide Ex. 51 1 
Factorize a*(b--c)-- 2 (c--a)4-c3 (a-4- 5) 4- abc. 

[ 0. U. '83, '50 ] 
given Exp. —a?(b--c)-4- b?c-- ab? ас? 4- bc3 4- 9abc 
=a*(b+c)+(ab*+ac?+2abe)+(b2c+bc2) 
=a"(b-+e)+a(b+c)*+ be(b+c)=(b+c)(a*-+ab-+ac+bc) 
=(b-+e}{a(a-+b)+-c(a+b)}=(b+c)(c+a)(a+0). 

Factorize bc(b-+-c)-+ca(c+a)+ab(a+b)+ абс. 
given Exp.=be(b-+c)+ac*+a%c+a%b+ab?+2abe 
= (04-с) (a3 -- a2c) 4- (ab3 +ac?+2abc) 
=be(b+c)+a*(b+c)+a(b+c)* = (b-1-c)(bc4-a* +ab+ac) 
= (b-Fc)la(a-- b)+c(a+b)}=(b+c)(c+a)(a+2). 
Factorize a(b? --c2)--b(c? 4-22) 4-c(a3 2-52) 43-9a bc. 
given Exp.=a(b*+c?)+2abc+a2b+a%ce+b%c+ bc? 
—a(b? 4-c? 4-9bc) 3- a (b-41- c) 4- be(b-1- c) 
—a(b--c)? 4-a? (b-1- c) J- bc(b-1- c) 
=(b+e)(ab+ac+a*+bc)=(b+c)(c-+a)(a+d), 


Factorize a°(b-+c)+b%(c+-a)+c2(a+b)-+a® +08 +c8, 


The given Exp.={a*(b+c)+a°}+{b*(c+a)+b°}+ lc*(a--5)--c*] 


58. 


=a*(b-+e+a)+b*(c+a-+b)-+c%(a+b-+c) 
=(at+b+c)(a?+b*+c?), 


Factorize (e+y+-z)® — 28 — y? — 25. 


Tho given Exp.—2?-F-y? 2? -3(z-4- y) -z)(e--2) - 25 — yeas 


= 3(2+y)(y+2)(e+2). [ Vide formula 10 ] 
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59. Factorize a(b- c)? +3(c— a)*+c(a—b)?+-9abe, 


[ A. U. 19921 
The given Exp.=a(b2 — 9bc--c?)-- b(c3 — 2ca+a*) 


+e(a* — 2ab--52)--9abc 

= b*(c--a)--c*(a-4-D)--a* (b-I-c) — 2abc — 9abc — 9abc--9abc 
= b*(c--a)2-c*(a--b)-a* (b--c)J- Babe 
= (a--b-Fo)(ab--bc--ca). [ Vide Ex. 51] 
60. Factorize (a--b--c)(ab-- bc-4-ca) — abc. 
The given Exp.—la-F (b-Fc)Ha(b4-c)--bo] — abc 

—a*(b te)+a(b+c)*+ bc(b--c) J- abc — abc 

= (b--c)(a* -Fab--ac--bc) = (b-- cY(c-4-a)(a-4- 5). 
-Factorize (b+-c)(c+-a)(a+b)+abo, 
given Exp, =а%+а?4-024-02 
= (а%-4-ар? -Fabc)-4- (624-0 +або) + (a3c-- ac? --abc) 
—al(a--b--c)4- bo(5-F oa) -ca(a--c-4- b) 
=(a+b+c)(ab+ bc--ca). 


61. 
The 4-c*a--c*b-4-9abc-- abc 


62. Factorize (35 — 2y)? — (95; — 3y)* - (z--y)*, 

а--ӛ-35- 9у. 
—a*-Fb?-FSab(a-I-5) - a-b? 
3(2z — 3yz-I- (85, — 2y). 

63. Factorize 2° +(¢— 1)°+(1- х)з, 


Suppose, а--92- 3y, b=aty ; 


=8ab(a+b)= 


[D. B. 1940] 
Suppose, а=, ӛтг-1, c=1- 95, 
а сета arag 
Now, the given Exp. =a +94 = Sabe С atb+c=0) 
=8а(ш-— 1)(1- 95) 


[ putting the values of a, b, с] 


64. Factorize a(b- 6)z? bfc a)c--c(a — 5). 


[ Vide Ех. 33 ] 


[D. B. 1933] 
The given Exp.—(ab — ас) -- (bc — ab)z-4- (ac — be) 
= (ab- ас)д® — (ab ас) (ac — ро)ш-Е(авс— be) 


П = (5.8 ас) – (ac — bc) = (фо — ab) J 
= (ab — ac)g(g — 1)- (ac — 55) (#— 1) 


=(2-1){(ab — ас) (ас = 20) (в 1) (adn аса gos Do) 
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65. Factorize 8(a+b+c)® — (a+b)? – (b — c)? - (с-а). 
| Tho given Exp.—(92a---25--9c)? — (a--0)? — (b--c)? — (c--a)* 
| = ((a--0)4- (b-- c)- (c4- a)]? — (а- 5)? — (b-- c)? - (ва) 
= (a-4- 0)? -- (b4- c)? - (c2 a)? --3(a-- b-3- b-- c) 
| X (ф-Ес-Ев-Еа)(с-Еа-Еа-Е8)-— (a+b)®- (b4-c)? — (са) 
=3(a+2b+0)(a+b+20)(2a+b+0). 
| 66. Factorize (2b — a)?-- (2a — 5)? — (a+b). [B. U. 1900] 
| Suppose, v=2b- a, y—2a - b. г. ety=atb. 
Now, the given Exp.—2?--y? - (Саялы 
-а5--у5- 1g? --y? F3ag (z-- y) 
=e +y? — g? — y? — Say(zd- y) — 8шу(ш-+-у) 
= — 8(9b — a)(2a — b)(a +b) 
=3(а-90(8а- 00а) [7 -(%-а-(а-901. 
67. Factorize (a-l-b — 9c)? (6-с- 2a)? --(с--а – 95)5, ^ 
(I. P. S. 1936] 
Suppose, z—a--b- 2c, y—b4-c- 2a, 2=е-а- 2b 
Then z--y--2—a--b- 2c4-b4-c - 2a--c4-a - 26=0 

2. the given Exp.=e°+y®+2°=32ye — [ 7 2tyte=0 ] 

=3(a-+b- 2c) (b4-c — 2a)(c-- a — 2b). | 

68. Factorize a?(b— c)? d- 0? (c — a)? 4-c* (a - b)’. 

The given Exp. = (ab — ac)? + (be - ab) --(ac — bc)? 

= 3(ab—ac)(be— а0)(ас- bc) [`7 ab—ac--bc - ab ac - bc—0] 

= Sabc(b — c)(c — a)(a — b). 

69. Factorize 2a°+2a — 3ab – b+b°. [D. B. 1949] 

The given Exp. = (2a? — 3ab-4-5?)--2a — b — (2a* — 2ab — ab+ b?) 

--1(2a - b) = (2a — b)(a — b)+1(2a — Б) —(2a — b)(a — b-4-1). 

70. Factorize a*--a? – 10а3--а--1. 

[ То find out the factors of the expression in which the 
coefficients of terms equidistant from the beginning and the end 
are equal, each pair of such equidistant terms is to be taken 
together. 1 

The given Exp.—(a* -1)-- (a? --a) - 1082 

—(a*--1)* - 2a*--a(a* 1) - 100° = (a* +1)? 4 a(a*--1) - 19a* 

—ag*-Faz-19a* [putting æ for a?--1] —52--4ag — Zav- 19a2 

-е(2--4а)(2- 8a)=(a? 4-1-4-4a)(a* +1- 3а). 


—————S———— — 
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Exercise 3 


Resolve into factors :— 


16z* —81y*. [C. U. '21] 9. а4-у%, [O. 0. '26] 
m*--m?n? -n*. (0. U. '83] 4. 24--4. [C. 0. '34] 
z*-Fz?y?--y*. [С. U. °35] 
403-4ту-9у2-а [0.0.'35] 7. (i) a?-b2+2bc-c?, 
(ii) a? -b° — c*-- d? — 9(ad — b). [W. B. S. F. '53] 
4z*--81. [O. 0. °37] 9. 24--962--9. [D. B. '30] 
2*--64. [W. B. S. Е. 59; B. U. 1920 ; D. B. '81] 
a? — 1655, [A. U. '23] 19. z*-8z?--4. [B. U. 7241 
24--23--1. (0. U. 1990, '24 ; D. B. '84, '35] 
40202 — (b3 +0? — (Ы, [В. U. 9291 
z^-97. (0.1. "291 16. z5--64y3. [C. U. 793] 
(0 z*-729. [D. В. '36] (ii) азот, 

2%- 5-6. 


(0.77. 1924 ; D. B. '97] 


(i) 2* — 32 — 98, (0. 0. '98] (ii) 12-2-2057, 


195g5y? — 97525, 


[A. U. '33] 
2'-9:-35. [O.U.'20] 99. 6$-4-19a*.  (Q. U. '80] 
2% — y? — 6za-I-9ya 4-892, [D. B. 48] 
1923--652--77. [D. В. '34] 
212* --40zy - 91y2, [D. B. '38] 
8a^-F2a*-45. (АЛ), 971 or, a*-F89a* - 64, [p.U, 961 
a* +b" — 8c? 4-64, M 
a? – 3a — 982 --4, ? 
2° 416724139 — 30. г Б dd 
2? -- 92? --962-I-94. р, В, 88] 
(2° — 4z)(z* — 4 — 1).— 99, [B. 5 7121 
(az-- by)? 4- (bx — ау). IP. ғ. 961 
2(ab+-cd) — a3 — 2 +c*+42, (о. Ui '09] 
(a+)? ~ 10(a — 82) — вв(д- у, Гв. U. '34] 
au - 1n 2) - 354-3. [D. B. '35] 
a(a - 1)(a- 2)(a — 3) - 190, 


(2--1)а--3(--4)>- 6)--13. 


(ay 2) (zy - 24-22) – туз. Гр. В. '39] 
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40. z9—-95-1-8zy. 
41. a(b3-— с3)-- Ис? — a?) o- c(a? — 63). ІМ. U. 971 
49. 5%0%(5-с)--аЗа(с-а)--аЗ%%(а- b). 
43. a(b-l-c)9 --b(c4-a)? d- c(a-- b)* — 4abc. 
44. (92 - 3y)?--(3y — 2)? -F(z- 22)*. 
45. (a+1)(a+2)(e+3)(2+4) - 3. [C. U. 1946] 
46. z?-F9z- (a4-1)(a--3). [Hints. 9г--(а--8)>- (а--1)21 
47. «(9е--1)-9)92- 8)- 63. 
[ Make а(92- 3) one group and (92--1)(е- 2) another group 1 
48. (a--9b — c)? — (a+b)? – (b - e)*. 
[ Hints. (a+2b-c)®={(a+ 9--(5- с)? 1 
49. 4(ad- bc)? – (a3 --d*? — b°- o3)2; 
[ Hints. 4(ad— 5c)? — (2ad - 9bc)* ] 


50. (1-c3)(1--a)? - (1- a3) - с)*. [C. U. 1881] 
51. (i) 4(:3--9:-Һ5)4--17(3--92--5)(3--ба)-4(а--6а)% 

(ii) a*-4-6a? 4- 4a? – 15a-- 6. [0. U. 1948] 
59. sz*-Fz?--9z?-Fz-F1. [C. U. 1948] 
58. e*(b-c)--b3(c — =) (s — b). [D. B. ’27] 


H. C. F. and L. C. M. 
Highest Common Factor ІН.0.8,1 
Examples (4) 


i. Find the H. O. E. of 420° – y?) 62*(z^ - y?) and 
Әту(2- y). 
423(23- 332 a (z-- y) —- v) 
623 (x? — 3) —9.3.2*(z — ya?+ay+y*) 
and 9zy(z — y)=2.0.u.(a—- 0). 
the required Н. 0. F.—2.2(z - y) —2a(z — y). 

[N.B. The rule for finding out Н. C. F. by factorization : 
First find out the factors of each expression. (If there be 4, 
write 2? instead of 2x2). Now the product of all the common 
factors that can be found in these expressions will be the H. С. F. 
Here '2'is a factor of the three given expressions and there are 
different powers of 2. In the H.C. F. the lowest power is to 
be taken. 1 
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2. (Other method :) Find the Н. О. Е. of 2? – 353--5- 3 
and z*-I-6z2 1-5, [C. U. '99] 
28-33--2-9 V ot +622 +5 is 
z*—9z?-- 29-95 
3z?--5z?--3z--5 
3z? — 97?--3r — 9 
*14 | 14z?--14 " 
23--1 


z?--1 ) 25-9343-4-2-3 (Pit 
g? +a 
-83s? -3 
mate 1-8 
Тһе reqd. Н. О. F.=g2 +1: 


[N.B. When in the o 


peration of division, the power of z in 
the first term of the remain 


der becomes less than that of the first 
term of the divisor, then divide the divisor by the remainder, then 
the second divisor by the second remainder and so on, until there 
is no remainder. The last divisor is the Н. О. F. required. 


Again, take out the common factors of the remainders, if 


there be any. If there be no other common factors, but the 
sign ‘—’ at the beginning, you should take out — 1 ag & common 
factor. “Неге the divisor has been divi 


out 14 as а common factor of 142 
factors only when you are to chan 
but never take out common factors 


, ven if there be any, so long: 
as an ordinary work of division ig possible, ] 
3. Find the H. O. F. of 32* -F102* 553-105. 1.9 
and 9224--929--142--3. [D. B. 1926] 
22*--95? --14z--3 Самат 5z*--10z-4-9 
. 9* x 
62^--30z*-- 1052-90 4 
6z*-F-9755 Pape Pel : 


32-107? 9955 

[*Here 3z* of the dividend is not divisible by 2st of the 

divisor; so the whole dividend has been multiplied by 9 to 

make it divisible. You should multiply only by an integer and 
not by 2.1 
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32? --102? -99%- nem 9z? i-i 
3 
6a*+272° заг [ао 
625--905? — 440° — 10x 
Á 123--44z* -- 092-9 
3 


ЕЕ 
9122-- 7022 – 1542 - 35 
62 [16922 --310=--62 
аз-- 5-1 
‚ $2-- 5z-- 182? 4-102? – 22z — (Ses 5 
3z?--15z?-- З= 
— bz?—95z—5 
— "5g?— 95z— b 
и. The reqd. Н. 0. F.—z*--5z-4-1. 
4. Find the H. О. Е. 01928 - 102° — 42° and 6z* — 15z?-F3z. 
[N.B. If there be any common factors in the terms of any 
expression, first take them out. Here both the expressions have 
their common factors. Take out the common factors of each 
expression and find the Н.О. Е. of those common factors of 
the two given expressions. Then find the H. C. F. of the two 
expressions which are left after taking out the common factors of 
the given expressions, The product of these two Н. О. Es will 
be the H. C. F. required. ] 
925 — 1053 — 422-92? (58 — 5z — 2) 
624 —152°+30 = 3z(2z — 5x? 3-1) 
Now, Ње H. С. F. of 22° and 3z—2. 
29-52- eae =g? s 
253 


-102-4 
-5 |- 523 --10z--5 
eher Hes оета 
z?-9z*— Ф 
902 - 48-9 
902 — 40-9 


*. The тед. Н. C. F.—z(z? - 22-1). 

[(1) Sometimes boys do not mention what th i 
after completing the operation. No credit is Sivan. Mas eie 
particular H. C. F. is separately mentioned. » " 


(2) In finding out the H. C. F. of more th i 
. an t 
first find out the H. C. F. of any two expressions. Mes $n uk 


the H. C. F. of that H. C. F. and the third i 
The last Н. C. F. will be the Н, С. Е. АШЫН, ul RM < 
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5. If (ғ-ға) be the H. C. F. of 2^ c pz--q and z*--p'z--q', 
show that (р- p)a—q - q'. ГС. 0. 1941] 
2-Ға is the Н. С. Е. of the two given expressions, 

itis a factor of the two expressions, 


So if the value of 
(z--a) be 0, the value of the two expressions wi 


ll also be 0. 
Now, if s=-a,a+a=0. The value of the two expressions 
will, therefore, be 0, if the value of z is taken to be — a, 
Therefore, a? —ap+q=0 
and a?-ajp--g'—0 
(subtraetiug) - ap-tap --4- 4 =0, or, - alp- p) 
^ afp- p)—q- q. 
Lowest Common Multiple [L. C. M.] 
[N.B. (1) 


— - (9-9) 


(2). To find the L. C. M. of an 
expression be in the form (z--a)2 

(3). The L, С.М. of two exp 
obvious by inspection can be found as follows 5 

To find the L, C. М. of any two expressions we have to divide 
one of them by their Н.С.Е. and multiply the quotient by the 
other expression, 

(4). To find the I, C. M. 
А, В, О, D, etc., we have first to find the T, 0, M.of A and B, 
then to find the L. C. M. of the result and О, and во on ; the last 
result thus obtained is the L, С. M. required, ] 

1. Find the L.C.M. of 4(a? — b8), ба? (а — 53) 
and a? – 2a?b - a2, 

4(a* – 6°) =92(¢- b)(a? - ap-4- ъз); 

Ga*(a* — 0) =2 х3 жай (В) ) ; 

8(a-- 5)? —2*(a4- 23 ; 

and o? — 2a^b-Fab* — (аз 
«. the read. L. C. M. 


=2°x3xa?x(a- (0-0) (аз ар +ъз) 
—94a*(a — b)*(a-+b)9(a3-+ab-+p2) 


y number of expressions if any 
or (а--5)8, do not expand it, 
ressions whose factors are not 


of any number of expressions 


‚ 8(a+b)2 


г 2465-53) = (а -%)?, 
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2. Find the L. C. M. of 622 — 2-1, 822--72--9 and 
92% 4-32 - 9. [ C. U. 19261 
62? -#-1=65° – 3s -2z- 1—32(2z — 1)2-1(2z — 1) 
—(2z- 1)(8=--1); 
323 --724-9 — 32? 4-6z 4-2 4- 29—32(z4-9) 2-1(z-4-9) 
—(z--2)(3z--1) ; 
953--3z7—-9-—9z3--4z- 2—-9—92(z--2)—- 1(ш-Е9) . 
—(z4-2)(2z — 1) ; 
Г. the read. L. 0, M.—(z--2)(2z - 1)(3z4-1). 
3. Find the L. C. M. of z? - 2z--1 and z*--22? – 1, 
[ D. B. 1930 ] 
g£5—9z--1—2?-z?-Fz?-z- zl 
—g*(z - 1)--2(z - 1) - 1(ш— 1)— (x - 1)(z? 4-z — 1), 
z*-F9:7?-1-—z?-Fz?-Fz*-Fz- 2-1 
=25(¢+1)+a(2+1) - 1(z4- 1)— (e4- 1)(z? 2-2 — 1), 
у. the read. І. С. М.=(2--1)(=- 1)(z? =-1). 
4. Find the L. О. M. of z? - 1624-24 and 9z? – 5z2--4, 
[ C. U. 1933 ] 
[ Another method with the help of the H. O. F. is shown 
here. ] 
5-162--94 ) 925 — bz? T4 ( 9 
= | -5z?--39z- 44 
5z* – 392-44 ) z = 16z4-94 ( 


52" - B80z4-190| m 
Ба® — 320% 442 


392° — 1942--190 
5 


1607 = 6202+ 600 | 32 
16022 - 1094т--1408 
404| 4040-808 


2-9 
2-9 ) bz? — 322-44 ( 52-92 
| 52-105 | 
— 2224-44 
99-44 г. H.O. F.=g-2, 
the теда. L. С. м.—=(®° = 1fr+24)(2a° — 552-4) 


(z—9) 
-(а%4-92- 19)925- 553-4), 
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96. a?-1anda'-1. [D. B. 1941] 


97. 328 – 502-52 9 and 954 — 22% 32% х1.  [P. U. 30] 

98. 4z*-19z?— 8» and 65“ — 2428-3022 — 192. 

29. Ifz—a be the Н.С. Е. of bz*-Fcz--d and biz?-Fc,z-4- d, 
prove that a(b- b,)—c, — c. 
Find the L, C. М. of :— 

30. 22-4, 222-9 and z3--z- 9, 


[O. U. 1910] 
91. 92%-ш-1,%43--92-Ғ1 and 23- 1; [0. U. 1919] 
32. s*-(a-c)z— ac and z3 - (a-Fc)z-Fac, (0. U. 1928] 


98. 2*- 32-9, 2 – 424-3 and 23 — 55-6. 

[0. U. 1922 ; p. В. 1929] 
84. a*--6a--8, a?+5a+6 and a* --4a* --4a--3, [C. U. '34] 
85. 2%-192--35, z? — 82-7 and z^-62*-a--5. (0. U. '35] 
86. 2? —3z--9, д? — 4v and 24-23 - 6ga, (0. 7. 19361 
87. а%-3а--9,(а-1)% and at- 1. (0. U. 1938] 
38. а%—%—о%-1-95о, (a+b-0)?, аз bere? +9a0, ГО. v, "401 
89. 8:%4-97,1624--2623--81 and 773 — 52-6.  [D. B, 1996] 

[ Here the last expression has no 


factors, ] 
40, (i) 42% --8z — 19, 903 


— 92-54 апа 62%- 30524-94, 


ur [D. B. 1939] 

(1) а%(2%-4) ава 24--92%- 8,3. [W, B. S. F ^59] 
41. @-2,29+9 and z*-FEg-4-1. ме 
42. The Н.О. Е. and T, €. M 
and 22--623--112--6 and one of the ex, i i 

pressi 2 

find the other. ripis 
43. The Н.О. Е, and L. Q. 
degree are (2-1) and (= 1) 
expressions. [D. B. 1937 даа) 


FRACTIONS ^" cy, ЖУ 


Examples [5] 


203 =g 


1. Reduce 224229759 to its lowest terms. 


[N.B. In such examples where the numerator and the 
denominator cannot be factorised by inspection, the reduction of 
fraction is effected by dividing both the numerator and the 
denominator by their highest common factor, which should be 
actually worked out. ] 


Here the Н. С. Е. of 27? — z 6 and 22° — 82 - 9—92-4-3. 


; | (2s? -#-6)-- (2-3) _ 
. the required lowest terms= (85 3s — 9)—(z-F3) = -— 
2, Simplify :— 


1 1 9 
uini ua 23- 624-5 (0. U. 1920] 


1 - 2 
(2- Jm at (г-3)г-1) (x-5)z-1) 
—(z-1)2-(z-5)-92(z-3) с-1--2-5-92--6 


The given Exp.= 


(а- 1)(2-8)а-5) (г-1)а-8)а- 5) 
Е UU" 
(=- 1)z — 3)(z — 5) 
8. Simplify :— 
zu i [C. U. 1939 (Sup.)] 


y су а%у-у? 
The given Exp. 
тє zs  atz-y) ету 2-4 
y zy Ме%-у%) у ту ylat+y) 
_(aty)? — ey - 2? 21--92у4-у%-ау- z? ay+y? 
yay) $ ylat+y) yy) 
uleta) 
yiz-r y) 


Eng. Core AL—3 
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4. Simplify :— 


а а а-ь b-a 
a-b atb.a-b afb [C. U. 1934] 
b b PEIRIER b 
Er a+b a-b аъ 


a*-Fab-a*-kab (a+b)3+(a— $) =* 


IM à (a — bath) la- bla+h) 
= T mae 0 
The given fraction = Tat ato- (a — 5 


(a — b)(a-4-b) (a — b)(a-- b) 


feste > (а) | a-b b 
a+b a+b l 
Sab 9(а з) 


P PLE) 
252 4ab 
EM, qup 
=(_2ab аз уз Ala? +b?) дз _ рз 
а? – хе 253 )+ Boum. xe 
s. = (a2+52) L6. 9ab 943 
QU Dr Тана рар 
5. Simplify :- 
аа гу 
уау T.V vy 
yvy m (0. 7. 1913] 
The given fraction 
"Er xem. 1 1 
(-у)а-Ғу) аи) 
vy zy 


= fay . Qay® 
(= 
s (2* = y*) o уз) 
a MCu — y)(g8 уз А 
a ха = ==, 
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T 
1 


їз. 
1+1 


6. Simplify : [A. U. 1912] 


i 


The given fraction 
1 labem ЭБС 1 


1 ТЫ” x I 1 
a DIM Que @ ІЗ; із ІЗ НІ 
2+1 2+1 “+1 zl 
a 
X 1 1 _Qe+1, 


14-251 ШҮЕЗЕТІНІ 5209 32-9 
Qa+1 2-1 2-4-1 


6 (a). Simplify : — — [O. U. 1946, '48, '49] 
8 


өз [ul 


дея ая 
7. Simplity =H а ++" - 10.0. '21] 
a b+c 
b+e+a 
a(b--c). (geris toian) 
8--с-а 9% 
a(b4-c) 
_ (b4-c--a) хас) (2-2 
~ a(b4-c) x (b4-c - a) 9bc 
—(@-+с+а) (ооо) Фе а) _ —(atbte)? 


The given Exp.— 


(5-Ғо- а) 9% 9% 
8. Simplify :— 
a3 – (b-c)? | b3 – (а с)? у с – (2 D)*. 
(ао) — ос (b-Fc)* - аз [0. U. 1937] 


_(a+b-0)(a-b+e), (b+a-c)(b- ate) 
> (a4-c4-b)(a--c— b) (а--5--с)а--5- c) 
Hote ET atb—c,btc-a,cta-b 
(b+c-a)(b+c+a) atb+e atbte ас 
Sab - ct bc - aea - b abc. 
a+b+e atbte | 


The given Exp.= 
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: 2 
= 0er- ася pa — 12) Ep pon аз pat pp _ а) 


l2 +2 – ьа Базз ся) 
a 


x28 +} x ава--1 Қазалыда а p b- o). 


ite Cte ү o. 1 
[N. B. We may write 7-5 ЕЕ 


terms have been split up. In two places 2 is a multiplying factor 


+h. Thus, the three 


and those two products with 1 have been placed side by side. 


Similarly, the other products also have been written, ] 
15. Simplify ;— 


@ b c 
(a - b)(a – à E -а)%- jte - а)(с- b)* 


ІМ. В. To simplify fractiong 
arrange the denominators in cycli. 
is in cyclic order. Here (a- c) 
term is not in cyclic order, 
=- (0-а), The factor which is 
be made to tally with the cyclic o 
be placed at the beginning. ] 

The given Exp. 


involving cyclic order, first 
© order. (a-b) (b— c) (c-a) 
in the denominator of the first 
We may write (a — c) — с-а 
not in cyclic order Should thus 


rder. The negative sign should 


а b 

-(а-%(с- ae - (a - b)(b — әт 

—@(%- c)-- b(c — a)--c(a — АЁ 
-(e-b-oe-aj = 


Ex 
-(с-а)%- с) 


" -0 
-(a-bQb-si oa)" ) 
А) а (еа, 3 а 
` a-da- -aea (2-а)с-% 


[ D. В. 1989, 1948 ; A. U. 1995 ] 


25 a? b2 
- (a — b)(c ау! = (a- b)(b— әт 
—@°(%- д--5%(о- a)--c* (a b) 
- (a - b)(b 7 6)(c- a) 
ZG Bp 
x E [Vide formula 11] 


с? 
-(с-а)%- с) 
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и 208 Алды” c? 
ра (беа =й НТ! 
a? b? c? 


= (a- 0-а) ара). = (c- a)(b — c) 


a*(b — c)- b* (c — a)--c*(a — b) 
= (a— b)(b — cK(c— a) 


— = (a- DY(b – c)(e- a)Y(a-- bc) _ ө 
ENTER CEP CERA) &--b--c. [Vide formula 14] 


18 5302 c?a8 Ыы 
' (а—Б(а—с) (b-a)b-c) (c—-bYc- a) 

The given Exp. 
L» bc? са? аз}? 
=a lena)’ 000-00-90) 
_ 6201 (b — c)-- c? a* (c — a)-- a? b* (a Б) 
ж: = (a= )(ф— 0)(с– а) 
= (a - b)(b- olc- aXab--ac-- bc) 1, 

-(а- 5(5-с)с- a) 


(0.77.7311 


-Fac-F bc. 


19. 


1 1 1 
bc(b — a)(c — num -%(а- i) able = c)(b - c) 
Юю 1 1 1 
« — bela — bY(c — s — ca(b — c)(a— БШ = ађ(с- a)(b — с) 
<а(5- д)--Біс-а)--с(а- b) 
= abc(a — b)(b — c)(¢ ~a) 

ROW CR LATUR Sag 

—-ab(a-by(b-c)c-a) ` 


a(b4-c) b(c-- a) cla+b) 
20. 4-54-21 0-40-02 (e- ale- b) 
—__a(b+e) b(c-+a) cla+b) 
-(a-b)(c-a)' -(а-0(%-с) -(с-а)%-с) 
_а(0° – c3) --b(c3 — a2)--c(a? — b?) 
-(а- b)(b- c(e— а) 


(а= b(b-c(c-a) __ ; b 
Se E Ты 1. [Vide formula 18] 


(0. U. 1923] 
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а — bc b? -ca c?— ab 
--- mU, 4 
ЕСЕПТЕР а Grater 10. 0.1904] 
а — bc b? — са c? — ab 


О-В b(b-c)' = (сао) 
(92 - bc)(b — с)-+ (b2 — са) (с — a)-- (c — abY(a — b) 
= (a - b)(b - c)(c - a) 
а? 


= 102(b- с) 52 (с a)4-c*(a Б} {belb — c) kea(s - a)--ab(a — 5 
-(а-8)%-с)с-а) 
=i- (a- D(b- c)y(c — a)t - 1- la- b)(5 — e)(c- а)} 
-(а-0)%-с)с-а) 


ы 0 ч 
06-00025) 7 
22. Simplify :— 
6-0) 1 (c-a)s (a-b)? , 
Сб СЕПТЕ (0.0. 30] 
The given Exp, 


= дЫ (c-a)? (a — b)? 
-(а- 90а) = (a-b)b-c) = (c—a)(b-a) 8 


= (b= *-E(c- aye (и b)? З(а— b)(b~ (о 
КОНЕ АЗ di m Ex 9 + 
=-3+3=0. CS (b-e)+(c~ a)+(a- b)=0. ] 

8a- b- c 3b-c- E 

28. a 8e7a- p 

© 96-96-9609 te-a- 00.8, 38] 
== _8@-— (b+c) 3b — (с-а) 


8 - 
ео)" оа у e ob = 
= 18a-(d4e)I(5~ o 


4130 (со )--12c - (abha -b 
(адра c — (4-4-0) а – Б) 


82(2- c)--35(, — а)--Зс(а- 5)- (2 — озу _ lo? — дз) — (q2 2) 
| ~la- b5 - оса) 
[ Here in multiplying {34 (b+c)} 
= f by (6- 
(b - c) and - (+e) by (b— c) ana keep the products Separately. ] 


—-Sla(b - 0- io - pui (ра m 

== —6*-FEe23. „= #78 
— (a — b(b— сс — шт сте 
"m 3x0-0 


© = (a= 0b- oe a) 


c), multiply 3a by 


0 
7 (a~ 00000) =0. 


———————— в 
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az?--bxz--c , ay? --by-d-c ТЕКТЕН 
(z-y)s-z) (у-аХу-а) (г-аД2-у) 
Here the first term 
ac? bz c 
— (z- 0)(2- ау" -(е-у)в- BE -(2-у)(г- ж) 
The second term 
= ta Та by с 
-(/-2а-) --2/е- "M - (y - 2) - v) 
The third term 
= az? bz c 
— (2- z)(y — rth - (2- uy - 2 = (e- zy - 2) 


24. Simplify : 


The given Exp. 


c? y? g? 
=o (-- yY(2— 2 = (y - 2)(=- n" -(-2))- 5i 
+f 


т y 2 
su-yo-n =@ 30-2" Sce 


1 T 1 
+d- ECEN уара) 
—ax1-bx0-dcx0-a. 


(к= (0-0), (x eX — a) , (x — aX — D) , 
25. (аа о) | (b—a)\b—e) (e-a)(e- 0) (Sd 
— 29 — a(b--c)-- bc а? — а(в-Еа)-Еса | g* — s(a- bab 
— (a — 5(с-а) = (a - 5)%- c) = c-a)(b- с) 
— 1° — т(ф--в)-Е5е}(Ь— c)--1a3 — z(c4-a)4- calc а) 
= (a — b)(b — с)(с-– а) 
ОТЕЦ 
= (a — b)(b — c)(c — a) 
a9 (b — c) - alb? — c*)-- bo( b — c)--z3(c — a) — a (c? Sen 
= (a — b)(6 — c)(c - a) 
sele- а) =? (a — b) - zla? -b?)+abla- b) 
= (a — b)(b — cY(c— а) 
_@*(®— c -c-. a--a — b) – a(b3 — c3--c* — o? -- a? – 0%) 
-(а- b)(b — c)(c— a) 
4 bolb— c)-+eale — a)--ab(a — 5) 
— (a — b)(b— с)(с- а) 
2 x 07 х0 - (a - D(b— с)(о- a)... — (a - bY(b— cYe a). 
= (a- b)(b — ¢)(¢— a) « -(a-b)b-c)c-a) 
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26. -Simplify :— 


1 dt 
(a- Wla- Nata) =a eth " 


1 
le- а)(с — b)(z4-c) 
Suppose, z--a— p, e+} 


=q and z--c—r, 
Now, p- q—z--a-g- bg 54-т-а-%-ш-с-ь- с, | 
and r-p—z-Fc- g- а=с-а 


, xi 1 | 

the given Exp.— ra | 

+ -(b- Aes 5 Gr (c- "UE с=с) | 

ре 1 E 1 i 

- (0-9) р)р S -(»- ШЕ Dg = (r- »)(a-)r | 
= 97а - 1) әрк ?)--та(р- а) 


7 Pario - 4) - ry р) 


= c(»- gYq- rly D. 
~ Par(p- q)(a - ғ) Eo 


m UTERIS: 


T ty? Lb yt bg io ga pua 
27. . t-Fy yz zte 
Pagar рс үг сес 


— 


ety ys us 


Numerator= 7 (25 - 5) | b- (уз. (y? тже (e a cet) 
y 


zy 


гв y) t-- 2+ le-a) 


a 


На 0 

P Ep (s - yy - аа 
ER CN MET) о 

arty pF. gig 


2) 


a b 
ву с 
The given fractions S E pe eg 1, 


= уо 


2+у уфа ate 
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à @ да? 4а* 
а- at ret ate" Ган 
_a*+ar+a* — az 2a* 4а“ 
atg? tapa atts 
[Adding the first two terms] 


28. 


P ЗН 
= ttt 


| аз- a+r? attat 
.a*--9a323 --2a* — 2a*z* | 4a* .. баё , 44“ 
at- д“ а*- 5“ at- gt a*-d-z* 
4a d-4a*g*--4a5 — 4a*z* _ Вав 
a9 — c? .a8 —g8' 
Exercise 5 
Simplify :— 
1. c.p. vi 9 0.0.1916] 
атт vine ! 
- - 2) 
з. ( a 2) 2. [1_ slaze [A.U. 1939] 
PUER Ха fı (а-а) 
9 3 2 1 
3 (0.0. 1930 
Boil Fe a m Feti 
4 а-9с a--9r, _ Ваз [C.U. 1933] 


' a--9z a- 9c аЗ--4а 
: (а с)? 68 | (b- a)? - о? (c. — 0)? -a° [O.U. 1935] 
a? -(b4-c)* b? -(c+a)* c? — (a+b)? 
g, aw 2)? py? (2- Sa) 2% (3#— у)? [B.U. '94] 
(Bate) = y? (За-Ну)* — 2° (y+2)? – 9х 
bc ab 
(b-a Хаа) (в- E b) BCED c) 
[C. U. 1912 ; D. B. 19861 
ф-с c-a a-b 
Е gigs = (è-a)? To -(-5* 
[O.U. 1914, '47 5 D.B. 1926 ; P.U. 1981] 


[C.U. 19] 


al al 1 
асқа-970-90-9 6-a(c- 


44 


ка 
e 


"A ca 
. "ag; ote a)4- TA 


: (+142 1 


CORE MATHEMATIOS IN ENGLISH [Exercise 5] 


1 1 аа ене (0.0. 7991 
“(а-%)2- ОС БЕЛГЕ LIT 7 l)(z- 9) 
++ c? 4-са4-а? 


а? --ab-- 5a .U. '40] 
(a-b)(a- c) ' (5— c)(b — ^M &)(c— b) 50 


ate 04-2 c+ 


z в, 2801 
08—97 асса. i. 
b+c 


(cta- Пал ,_ c). 
а 2ab 


b [ Here 3 in the denominator 
а= Быр осты =1+1+1 
Я Add each 1 Separately to each 
a-b pote E+ erm, ] 


4111. furta 2+ 
ay get us ҒЫР (зы 
(a+1)2 (b+1)2 


(c4-1)2 
(e-Ba- o) = 3t 
1 


1 1 

ala — by(a — c) Tau -c)(b— diac &)(c — b) 
bok c+a-k а+ь- 1; , 

(0-06) 0) %-а)% уі ШШ! 
a*(b — с) b*(c а) C? (a — b) , 

etd CHE үр, ees a 


G-a- 0 » X [0]. '48] 


TER) 


1-20 the given 9Xpression at the 
beginning апа subtract 1 - 


TE from it at the eng, Then combine 
Mm TP oe ae ee om 
ES = rrt Rea ter [C.U. '50] 
23. Find the value of V when pp rm s. 
—_ 


= 
[C. U. 1947 Supl 


= 


— A 


EQUATION (Simple) 


М.В. The process of solving an equation is primarily based 
upon the following : 

(1) If the same quantity be added to or subtracted from both 
Bides of an equation, the sides remain equal. 

Again, if both sides of an equation be multiplied or divided by 
the same quantity, they remain equal. 

(2) If each side of an equation consists of a single fraction the 
two products obtained by cross multiplication, 4.е., multiplying 
the numerator of one side by the denominator of the other side, : 


will be equal. Henco, if = 5 с, then a(z--9)—(--1)Gs - 1) 
or, 4%--22-а%-1. 

(3) Transposition—From (1) an important principle is 
deduced that any term may, if necessary, be transposed from one 
side of an equation to the other with its sign changed. Thus 3z 
transposed from the right side to the left will be — 3z and - 4 
transposed from the left side will be +4 on the right. 

(4) If the same quantity with the same sign (+ or —) be on 
both sides of an equation, they may be cancelled from both sides. 

(5) By transposition place all the terms involving the 
unknown quantity (z) to the left-hand side of the equation and 
the remaining terms to the right-hand side. 


Examples [6]. 
1. Solve 2-2-1--2-1. s (0.0. 98; D. В. '37] 
[In such sums multiply both sides by the L. C. М, of all the 
denominators.] 


Thus multiplying by 20 we get 102 — 40=5a2+4a- 20, 
or, l0z—-5z—4c—40—20, or, v=20 (Ans.) 
2. Solve 515-8 248-22), [C. U. 93) 
Multiplying both sides by 60 we geb 
15(4- 2) - 19(5 — z)--10(6 - 2)—1 60 
or, 60-152- 60--192--60- 102 — 60 


or, 192-95ш--0, or, —-182—0, .. Ф-----0. 
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87 Едіге Oo Bet og 9). (0. 0. 1151 
Multiplying both sides by 60 we get 
5b(5z--6)4-19(35 — 4)—180(s — 9), 


or, 2524-304-36z-— 48 —120z- 1080, 
or, 


25z--36z- 1902-- — 80--48- 1080, 
or, —59z—-1062, . y—-19$2—18 


4. Solve 32424 35-2) 0 (C. U. 716. 20; p, В. 91 
4-1 2+9 


ӛш>--9 2-4 — 82-8 _ 20-4 | 
Sars 5, ЛЕ ЖЕЗ 9-0, 


[Here 5 is transposed to the left- 

written in two places ag — Запа -21 
Ba+2 -32+3 2%-4-92-4 

, аР Em CLIE EET П 

oF 5-1 T 2--9 9 


or, += 8 у fee 


hand side ag —5, It is 


82—8=5%--10 (by cross multipli, 


cation ), 
or, 382=18, 


2-6, 
“В. Second Method] Divide the numerator by the deno- 
minator of the first term in 
= 
2-1)8249(3 E 
32-3 Mu ULT 
T5 
in the case of the seco 
2-52)%-4(9, - 9-4 
eH ЖЕГЕН z-Fg 


Again, nd term 


mcs. 
2-1 952:25° 
[ The rest is to be done аз before ] 
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ш- а 22° т-2-1 443--2-8 
-2 2-1 PES UN 
[Vide the second method above] 
or, +1+2e+1=42-3, [Dividing each numerator by each 
denominator] 
or z-d2z-4z—-1-1-3,orn —2— —5, .. ш--5. 


Б. Solva 2 


6. Solve 24 2ye бе рт 


zu 
ECCE (0. U. '89] 
5 


z-8,2-6 2—4 
Е ВЕР 


1 E 1 19! 
pei guy ув 


or, 1+ 


[Dividing the numerator by the denominator of each term] 
DE I 570. ake Д ler. s Sa 


а 9 po 5-6 °°" 224 4-5, o 6b ИЕҢ 
orate 5-а-МА z-'7-v--6 
' (s-4)m-5) (z-6Xz- 7) 
— ow zT 
or, 


z?—9r4-90 2° – 1324-49 

or 202 – 924-20= 0° – 1324-42, 

[ Of. two equal factions if the numerators are equal, their 
denominators are also equal. ] 

or, —9c+132=42-20, ог, 40=22, 7. o=%8=55. 


6z--1 22-4  9z-1 а U.'91: Я 
7, Бате те [0. U. '21 ; D. В. '35] 


| 62-1_ 92-4 9r-1 | 6ztl 92-1. 92-4 
| 10 77-16 ОЗЫ АО УТО 5 72-16 


` 


[Terms having denominators free from Ф are brought to one 
side.] 
62--1- 6z--3,. 92-4 a 4 9z-4 
15 12-16 °’ 15 72-16’ 
or, 802- 60--982- 64, or. 92--4, ^ g=- 


Or, 


ы 
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| 6-6, -b z-3a-3b _ [(. 7.7111 
8. Solve "Neiva 5 0 


eo E Db ee T 9—0 
Or, PUR І z ET E 


a Еа а-а 2~8a~3b-+0a+95_ 
ИИ т Du a 


a+b ` ye, 
2-0-5і2-а-% E EH. 
Or, д + = Е, 0 
о, 1 E 
ог, (x-a a) (1+1 ip 
[Here z— 5 


2-а-6-д0, 5 Шад-Ы), 
t—aà|z-b 2-с 

9. Bolve bo Paty таз 

2-а,х-Ъ —сб 2-а т— b “%-с 

pamm Mica BL AN = ШШ емі. -----1--( 

b+ ora aTi 3, or but ar Mire : 

ог, серме ied pea 


[0,1], 46, m. B. '43] 


Bele аср 
b+c с-а E atò 9 
or, ce dee | 


б. 2-а-%- И 71%» nothing ig known of {һе values of 
а, b, c the other factor cannot be 0), - £—2--b-L c. 
[Give this argument in Such places in sim} 
= 06 5 — са —ab 
10. Solve 9— 5e | æ- ca ар. 
olve nae VR ать atb+te 


PEDONE ышы a т-а 
М офа ООВ 
әй п n ТӨГЕ 
id cra a+b 
= 1 iat T 
Or, (a — ab к-а( 11 , |= 
с cha ah : 


t 


.. 
<a 
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g-a? 2— b? д = сЗ = ч 
11. Solve m ката Seata азарт ООРГО: 
z-a? ш- 63 x д c? 


Piero СЕ э ap T FH +e) Hota) 


or, B es (b+2) +52, - (са) 
Ес 
| ARS er ~(a+))=0 
or. Ва (08-209) — 2 -- с P^ (а-ы) 0 
^... 53 — beto? 02 сто? ete и 
а ааз peek) О S s-a" b-or 
' 62 = be-+e® _ c? — ca+a? a*—ab-Fb* = : 
верв ОЛ RET TIT ERE ee кеа] = 0 
CM Lc dra teeter ra 
д- а – 08 – с3= (0) [ Vide previcus argument ] 


A =a’ +b +c. \ 


az-4-a? , bz-J-b? , cx+c? дал! 
+ E ТУ, "491 
19. Solve pum i pee E Eu AR +a+tb+c=0 [C.U. '49] 


ELE cz-- c? 


arta? 


Or, Бре ——— +a+ +b+ 211 +с=0 
ЬЫ (oem cate? +actble_ 
NUT n ERE RE DET NES 
-— a(z-d- a-- b Foto) b(z-Fb-Fo-Fa) | clatetatd)_ 0 
ШЫ ТАН cta a+b 
b а: 1\75 
ог, (Fac oto) tbt zu) 0 
zta+b+c=0 [ Vide previous argument ],. 
а= — (44-с). 
£4-a?--92c? , z--523-- 942 t--c?-J-25? 
13. Solve NIC S mesa Рае gi —— =0 
z--a?-1- 9c? 24-52 -- 93? $. 
Or, кышу а. а) 
x+c? 267 
+= таты; oe -F(a - 5) 0; 


[ Here (b - c)--(c - a)-- (a - b) is added to the left- hand side, 
It being equal to 0, nothing is added to the right-hand side, ] 
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1 LOSS.) IU С. 0, '40] 
17. Solve а Чо lets рсе | 
1 1 lana d 
or, Y CUNSPIEUUTO e M a 


Ф>-Ғ-а--с-2-а  z--b—-m-b--c 

Sr (2--а)-Ға--с) (г--5- c)(z 4- b)' 
с у. с 

"d z^-r29az--a*-Fcer--ac ао b? — ср bc' 

Or, z^ -F2az--a? --ez--ac — 94-2 — ct — be, 

or, 2ах--сл— 9bz4-cz-— 2 - be- q2- ac, 

ог, 2az-r-2cz— 2br=b? — a? -— pbg- ac, 

or, 9(а-Ғс- b)z— (b--a)(b — a) — c(b--a) — (b--a)( 


р ~ a — с), 
„= 07 a- cYb-Fa) _ -(ad-c- (Ьа) | 


_ (04-0) 

Ә(а-Ғс- b) 2(a4-c — b) 2” 
(2--9(а--8) 24-5 44T 
18. Solve (1а) eTe (0. Т), '44] 


(z--2)(z--3) 24-5 та 
(z--l)z--7) ва 
ӨР z'-FOz-F6. z*-F8z--7 
ЕГЕН aps. * 
[Here the denominator of th 


with the numerator of the 
alternendo, ] 


2215216245 
с3--82-Ғ7 «б 


right-hand ido. it 


6 7 6 
о ; — = == =“. 
r ise I'm Or 


2-5 2468 
от, Т72-Е35--б2--48, i 


19. Solve (u) e- 10 
22-5 


co 


2-5 (0. 0.7412) 
(26 = =)" 2-10 


—, or, Íí£*- 40z--100 
>- 5 


40 – 904595 = 
ds 42 20210042" 90:95 


5-10 
£—5b 


or, 424- uo =4¢4 25 „ 400 
= 10) 


2-10 2-5 
4 1 
2-10 2-Б Sr iz - 20—; - 10, 
or, 82="0-10=10, 


or, 


9 left-hand side ig interchanged’ 


is called: 


| 
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з = 
20. Solve (2-5) -2—5. 
2-6 =T 
'OY, (xes 0—9, 
2-6 йер 2-7 0-5 


| Multiply both sides by 2-6 hich is the reciprocal of r—5 
2-5 DE 
(и бе а* 102-24 
(т-6)# z?-19z--35 
or 22 – 105-25 а“ F 1024-24 
' 112536 2%-192--35 


2 с%-10ш--95 2° – 122-36 
' 23-10294 z?-12z4-85 


Or, 


1 о 00 
"S ls — 10z4-24 . tu —1924-35 


c RSL. ^ 
ОГ, 32 105--94 2%-19:--35 


g? – 102-24 = 2° - 1954-85, 


or, 

or, 192—10z—35- 24, or, 205 —11, а= 4g БІ. 
* zta) etaa -b 

n. Solve (2) ава 


ate)’ z--b zd92a-b. zb 
a+b ata z--9b-a ata’ 
o; era m*- b? --2az--2ab 
' (a+b)? 2%-a24+2ba+2ab 
o z*--9az--a* x*-F9az-— p* --2ab 
° g$--9bz-4-b? 2° --9bz — a? 4-2ab' 
- aaoh (2 t 2r Fat) (et + Ban btt Bad) 
54 (z3 4-9bz4-5?) — (23--9%2- a? 4-2ab) 
Orble 205 
a?--b3—9ab ` 
22 2?--9az--a* 
4% е or, z?--2az-Fa*-—z*-F-9bz--b*, 
ог, 2az- 29bz-—b?-— a?, or. 9(a — b)z— - (a? — b°), 
_ Bab" «rb 
2(a — b) 2” 


C= 
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2-a? g-ce? 

922. Solve nus за 2-0 A T els 4(a--b--c). 

[ The equation may be written in the following way ] 
p-a? 


_ 4-63 2-0" 
gps cb epp 9b RES) 


g-a? —ab-ac | v - b3 - bo— ab £— c* — ac - bc 
о, ЕТО бо ab, zg-c*—-ac- bo 
b+c р cta Б a+b 


г 


= 3(a-I-b4-9). 
or, 22 a*—ab-ac 2-2 — bo- ab 


UNUS Dota cab (a+b+c) 


есе — (a--b4-0) - 0 


or 2 — alatb-+e)~(at+b-+o\b-+<) 
d b+c ` 
4-£- bla+b+c)— (a+b+e)(c+a) 
oe Fe) - tac b oleta) 
cra 
"n E аав) -0 


ae MN аныкы 
c 


nz оК 
алаға aeo. 5 


or, %-(а--8--с)з 


z—(a-c-b-o)é p- (a+b+¢)2 
juo rh cta + ap 0 № 
or, |2-(а--% bie t—— 
бесі сор (= deni ае, 
z- (а++Ь-Ес) =, ®= (a--b-- c) 
IM m жо 
922--94 
219 
| A +19 
Е ake "iru on егі ы С) 
9 
‚1 =] 
usi 5 аршаны ЖЫ 
9r m 81 1 
95. ЕТО “ына Кре x 3 2 


zh па 19)” 
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T ии 


Or o Ви 
(2:-10)(е-19) 4(z4-12)*' 
Dee 


or, 
24-10 — 


both sides b 9), 
712) (aiviaing oth sides by — 5 а 


or, 92+90=82+96, -- ==96 – 90= ES 


[N. B. It can bo easily solved as the sum No. 11.] 


0. oom. жй 
24. Solve :5- 067006 "0005 
M 
1 100 1000 10000 
Dual Ф il 
о, f-l -L- -4-- on 9x — 90--2002- 2000 — 0, 
2 90 900 2000 
е 22, Жор 
ог, 2020=9090, ^ 4-02 10. 
25. (== Saho 
Solve 16 EI EU 


. Multipiying both sides by zx we geb 


ats a-2 1(2:5) 21, 
s6(2=2)" cc TE or, 161 
1\4 
a-& -і- 
or, (s) в). ° e: ate =z 
or, ata=2a- 22, от, z--2z—2a - a, or, 92a... s=% 


[35 та -% шау also be taken, then z—3a шау be another 


answer.] 
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Мы = ті (ii) ie mate, 

[D. B. 1909] [W. B. S. F. '59] 
р; TOO = 
16. жили (C. U. 1887] 
17. pag tates Cn LC NT +1, 


5.78 
19 -——9 


z 


Ta =+5 zkalb 


btc са ato 34 


90. Ни бус 
(бот — b(caz — b bz- 
22; "P pgs SEES т» 
2'-9$ 2-9) 9% -8 z—b5i 
22, eX we (0. U. 1883] 
0-03: о-в pos 
Ж = DATA ON es (0. U. 1886] 
2-1 282-1. 2-94 5-4 
= +g 4, 25. (==) EE 
(z--2)z--8) 2-8 
25. (a) о ео [С. U. 1949] 
(#1) (2-9) (2-6) (2-10) 
26. Е 
(#224) (5:-5)а--7): ІМ. U. 1889] 
3a - 98 8% 2-10 £--4a4-b 4%--а--9% 
RES OI LETT. ces, 
LO. U. 1947] 
1 
29. Pe ER 29. (o) 1р1 _ lame 
Sut ? а-а zb 
4-2 [C. U, '50] 
30. (z-a)(s- b) - oa д), [C. U. 1897] 
@ AED ы. a+b 
узлы (0. 0. 1948] 


[ The right-hand side= a 


1 
^ 2+2 


2-а-% ER Now transpose ] 
=e Osim 
eta а-а (Е.В. S. В, 55] 


SIMULTANEOUS EQUATIONS 
Examples [7] 


гоп d } [D. В. 1934] 
12-9y-231.... (1) 
9x - 5у=41. (2) 
Multiplying (1) by 5 and (2) by 3 we get 
35x- 15y=155 


972 — 15у =123 
(Subtracting) 82=32. "ho 2=4, 
Now, from (1) putting the value of г, we get 28- 3y—31, 


бт 29-07 5: у=: 2. the solution is 2—4, y=- 1. 
2, Solve s+2y=3=4a-y. [0. U. 1917] 


Here, --2у-Е8... (1) 


Multiplying (2) by 2 we get 8:-9у-б 
Again, w+2y=3.....- (1) 


2. (Adding) 92=9, 1. 2-і. 
Now, from (1), 1+2y=8. оғ, 2y=2, - у=1. 


2=1, у=1. 
3. Solve аа 
zy... b [C. U. 1912] 
z-y 3 
сын те е (1) ава £*9—5......... (9) 
т-у 3 


From (8) 5z- 5y—32--3y, or, 22- 8y —0, or, z-4y-—0...(3) 
Now z--5y-—36 
and 2-4у- 0 
(Subtracting) 9y =36, S y=. 
Now, from (1), #+20=36, 1. є=86- 20=16. 
д=16, y=4. 
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4. Solve 243-9 (1) 

БМО. 

БШ; 58......(2) 
Multiplying (1) by Бапа (2) by 2 we get 

10,15. 

sy 10 

10,20 35 

в +7 Б] 
(Subtracting) — == -2 or, 5.5. B 

218. am ре 

Now, from (1) 2+8=9, or, 2=8-1=1, 

2-2, у-ҙ 
5. Solve E SEO gi 

vy ту 

Борат” (1), == (9) 

ay ту 

т уха 1 1 

From Ee | Or, у= ind (3) 

cT PM. үн 
From S тты or, yi esl... (4). 
Adding (3) | (4) we have 2... 3, or, 8у-9, .. 


Again, from (5) = (4) we Bet, 2-1, 


2=9, 
2=9, у=, 
6. Solve 23z--17y— 63 Ses eed (1) 
Иез. 5 
@+23y—= 57 (2) 
Adding (1)+(2) we Bet 40x £--40y — 169, 


or aty= (3) 


Again, from (1)- (2), 


Now, from (3)--(4) 
ki fron (3)- (0, 


[ dividing both 
6z- бу= =6, 
‚ we ыы. 2ш=4, 


Or, 


=2 
y 3 


Sides by 49 J 
“=. 


(4). 


”. п=9 
м а 0—1) т 
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7, Solve E19 Ly #—ш-8 ы (1) 
т [P. U. 1892] 
Ms ays sets ae, (2) 


Multiplying (1) by 28 we get 
40+8+7y —Te=56a— 224, ог, — 59z4-7y = - 282...... (3) 
Multiplying (2) by 3 we get Qy — 3z-- 6y = 94-12, 
or, 8y-192—12, on — 324-90 —3......(4). 
Now multiplylng (3) by 2 and (4) by 7 we get 
-1182--14у-- - 464 
= Qletl4y= 2l 


— 485 


(Subtracting) —97z =-485, .. s=- =5. 
Now, from (4) we get —15+2y=8, or, 2y—18, .. у=9. 
2. w=, у=9. 
8. Solve 2+%=a+b...... (1). | 
a 5 
т У. 
== jd TTE (2). | 


Multiplying (1) by @ and (2) by a? we got 
eti ya? -Fab...... (3) 


2 
and at y=2a7...... (4) 


= 23 
аа y=ab- а? (by subtraction) 
з (ab — a?) xb? 
5% або шс ашыра: 
Y= (ар-а") 


Now, from (3), aX b?=a%+ab (putting the value of yl 


or, z--ab-—a?-rab, 2. в=а*. 1. в=а%,у=Ь®. 

9. Solve z4-2y--32—20--7* (1) 
9z--3y — 027 — Terre (2) [C. U. 1988] 
ág- 5y-F 12 —21........- (4) 


Multiplying (1) by 2 we get 9z--4y--62—40 
and 9z--3y- 52=-1...... 
(by subtracting) y 4-112 47. 
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Again by multiplying (1) by 4 we get 
4т--8у-Ғ192--80 
and 4z- 5y-- 72—91...(3) 
A 
^ 18y+5z=59...(5) (by subtraction) 
Multiplying (4) by 13 we get 
13y+1432=611 
and 13y+ Бг= 59. (5) 


". (subtracting) 1382— (Бо с. „5% 


Now, from (4) we get у--44=47, ^ y=47-44=3, 
Again from (1) we get 2--6--19--90, „. 


2=90- 189, 
++ @=д,у=с8,2=4, 

10. Solve 2--у-5 #у=5......(1) 
у+г=1 1 y 2-7......(9) 
z+r=6 2--2-6 .....(8) 

(Adding) 9(z-4-y--2) 218, 
 otyte=9,. (4) 


Now, from (4) - (1), we ЙТ 2=9-5=4, 
from (4)- (9) 


"sos 2=9-7=0, 
CORSO TIT ICE NN 
11. - Solve: 11-4 | S. Ln (1) 
1127 | К (2) 
Hs] Om (3) 


ы 
*. (Adding) 9 (Lu. Sier т 


Now, from (4)- (1) we got 1- 


3, or, 32-1 z=} 

s (4) - (2) Tia Loo, Or, 95—] a=} 

жі scc Ше der duel v=} 
a=}, у-і, а=}, 
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12, Solve #ЖЕ=2 1), үзі (a), E=...) 


From (1) we get E or, SES but (4). 
1 

» Qn „ APTE or, gus 29... (5). 

СТЕГІ С 


(Adding) (ie n jen, 


иы.) 
vyz 6 


1.11 3.1 = 
Now, from (7) - (4) we get с= “атр 2-8 
те о e 
50) 6) mm 271626 1, ш! 
jek ee et 
4 2 С ete = a =2 
and , (7)- (6) CINE y 
5 ті, y=2, 2-8. 


*18. Solve 3z--4y = 520 
3y 4-52 — 6yz...... 
92--9z — 92z......(3) 


Dividing (1) by zy we got 32 4 495, or, 314 =5......(4) 
zy Фу V 


Thus dividing (2) by yz we ges 315—6 Ж (5) 


Dividing (8) by zz we get 28-2...) 
Now, from (5) – (6) we get cd SO (7) 


Again, from (4) x1 and (7) x9 we get 


(Adding) 152219; or. 13y=13, ^ у=1. 
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: с Аа 4 _ т = = 9 
Now, from (4), Ty Or, 27342 Or. 9г--4 т 
and from (5), 3. 5-6, ог, 3-1 2—3 
02, y=1, 2-3 

14, Solve zy 6 ys 7 and wun a 

[ Here the equations are Mig and written ag 
| ary 5 ute tte = 

m vs f =} and T4 


Now, solve аз in example 19, Ang. 252, у-3,2--4. 1 


15. Solve ©ТУ. =} =2t2_ 9 
TY yz 22 5’ 
ыл 3 1,1 9 
ay 5! Or, yes ....., (1) 
yz 9 1,11 9 
ya 5! Or, E LUE ERETT (2) 
e+e 9 1,1 9 
US" Qm Or, FE s B ...... (3) 
Б ы 22500 
(Adding) 9 +1) =6 11,1 g 
(2+2+-1) в ағысы oto 
Now, from 4)—(1) "wg get 1-1 2=5 
= la] 
" (4) (2) A ET c B 2= 5 
ё 11 
" (4)-() = — 
Ша ушыр 
v y 2 
16. Solve е. and ECTS ae 
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from the last equation we get 
a9k--b9k--c?k—a9--5?--c?, ог, (a? 4-53 -E c9) — a3 4-53 +0°, 
81781 „8 | 
-2 +b°-+c =] 


"a*-b*-c9 CU 
from (A) we get z—a, у=}, 2—c. 
17. Solve a(z-J-y)-— b(z — y) — 2ab. (0. 5. 1930] | 
Here, a(z-4-y) = 9ab...... (1) and d(a@—y)=2ab...... (2) 
From (1), z--y—9b (dividing both sides by а)...... (8) 
2. @ 2-92 © 70 ТТІ О 


(Adding) 929(a4-b), % а-атб. 
Now, from (8), atb+y=20, .. y=2b-b-a=b-a. 
5. av=atb, у=0- а. 

18. Solve zy —12...... (1) уг=90...... (2) and 22—15...... (3). 
Multiplying the three equations we get 

2922—19 x 90x 15 = 3600. 

2, ayz— J9600— 4 60......(4). 
Now, from (4)--(1) we have d or, £z -ED. 
Thus from (4)—(2), 2= +38 and from (4) 2- (8), у= +4. 

л=-+8, у= 64, 2= +5, 


Method of Cross-multiplication : 
If of the three equations the right-hand side of two equations 
be 0, it is easier to solve by this method. 


Take those two equations and write in the following way :— 
c 
(coefficient of y X coefficient of в) — (coefficient of вх coefficient of 4) 


А 
(coefficient of 2 x coefficient of a) — (coefficient of 2 x coefficient of s) 
8 
зен OR m Run ЕРА ELK Е n т FUR PLN 
(coefficient of 2 X coefficient of y) — (coefficient of yX coefficient of œ) 
Butit should be remembered here that the coefficient of a parti- 
cular letter that is mentioned first within each bracket must be 
always taken from the upper equation and the coefficient of А 
particular letter that is mentioned after the sign x must be always 


Eng. Core Al.—5 


66 CORE MATHEMATIOS IN ENGLISH 


taken from the lower equation. The following examples are 
intended for illustration, > 


3z--6y – 52= 0 ..(2) 
22 -3y-42—90......... (3) 


From 23 &nd (2) by the method of cross 


19. Solve z-2y4- z= СЫ 


“multiplication we get 
т a о» т=р= 
or, жалы 


oes from " We get BME ear =20, or, 204=20, 
STENI © Putting the value of Б in (A) we get 


z=], у=9, 253, 
20. Solve a+ y+ 2-0 
astby+cz=0...... (2) | 


@ y LA 
а 8 Box (3) j 


From (1) and (9) by °r08s- multiplication We got 
a Uh ee T4. 2. 
c-b а-с 5-0 ог; d 


y = 2 
-(с-а) - (a — b) 
De m) c 
Ox =O c-a PES P =k (suppose) 


&—k(b—c), y= =Kc~a), z= k(a — b) 


uu (4), 
Бон; Кош (8) we eet 1-9. а), ма S 
с- a-b : 
or, bk Ek 8, or, 8h=3, . k=], 
^ from (4), ==, У-с-а, -а-) 
21. Solve i n y+ £p 
Cz-Fcay y abe= 


ен с) 
Here (3) may be Written ag 


az--by-Fcz- - (р аа). . (4) 
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From (1) and (2), by cross-multiplication we get 


ER SCR сце 
ab-ca be-ab ca—be' 


2 y 
9n сус 2 АЕ Е 0) =k (suppose) 


z—a(b- c)k, y=b(c—a)k. г-с(а- b)k......(A) 


Now, putting the values of т, y, 2 in (4) we get 
а (b — c)k-- b3 (c — a)k--c*(a — b)k= — (b — с)(с- a)(a — b) 
or, k{a2(b -¢)-+b%(c- a)--c*(a - b)} = — (b—c)(c- aY(a — b) : 
or, -(а- bY(b — с) -a)k--(b-c(c-a(a-b) 2. k=1. 
from (A) we get z—a(b— c), y=b(c — a), г--с(а- b). 


22. Solve 942=15у — 402.. A 


and 3e+y+2z=29 ...... (9) 
Dividing each term of (1) by 120, which is the L. 0. M. of 
24, 15 and 40, we get $75 у=; 37% (suppose) 


z=bk, y=8k, 2=3%......(А) 
Now, from (2) we get 154-+8k+6k=29, or, 29k=29, 
k=1, -. from (A) we веб с-5, y=8, 2=3, 
*98. Solve aty+z=atbd-e...... (1) t | 


az-+ by-l- caza? +b? dc? ...... 
21/12. 
5.0.23... 9), ) 
From (1) we have (с-а)--(у- 5) (2-с)=0......(4) 
From (2) „ „ (az—a2)4-(by — 53)4- (ca — о%)=0, 
or, a(a—a)-+2(y — b) -e(z — c) =0......(5) 


Prom (4) and (5) by oross-multiplication we get 

РЕ = г. ( suppose ) 

2 —a—K(c- b), y -b— (а — c), z- c k(b— a)......(A) 
Now, from (3) by transposition we get 


т Y 2 E = ү 
сЕ ас ЕЕ ЕЕ 2-а,у-8ӛ,2-с 
* b 2 1--0, or, Е Е 
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Gi Hez D, He- 2--Ko- a). 0 [Putting ЕТЕ. 
z y-b, 2-0) 

в- 44-6 b-a\_ 
or Ё (ze = ET z 2)-o 


From (A) we get 2- a=0, 


b- db EZ) 


EI LT NM 
TE CP ELLE AULEM 
(6x3)-(-3x— 712) (-3х3)= (2x9) (аст. 


= DE (6x 8) 
А Е 1 эл 
@ =й Ду! ed 
eri A {=g =k (suppose j 
И 1 
tow 25 --, “La Don 
z y 2 9h or, Ug y, =. (A) 
Now, from (3), 4. iti 
9%; 3. ans or, 2 1 TU 
ЕЛҮ 
Or, m & k-1 
k . From (A), к=, y=] 
25. Solve a(e+y-+2)ng 
сагы (1), (apy + 
*e+y+e)=18,. (3), 9-19... (9) 


We get ( 
or, (z--y--2)3 — в, А 2+0) 


г. C-y-Ez--g, (4) 
Now, dividing (1) b 4 а oe SOE 
РТ ау y ate get c= 4.1 


ЕТЕ 


= 86, 
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96. Solve At 153 Ed (1) 
nis M [А. 0. 49] 

әгі Я Eod (2) 

From (1) x2 we get 
2 т 
аа 0= 375 
д 2 9 
and (2) is Ss ee 5 


(Subtracting) Tet on y-2=-1, ^ y72-1-1. 


i ОЕ ele e 
ow, from (1) we get sega ота ED 


or, a or, 4r- 4-1, or, 42=5, ^A o g-ií-1l. 


97. In the cyclic quadrilateral ABOD, L А —(22--13) degrees, 
LB-(2y-18) degrees, 4 O=(y-+31) degrees, Z D—(8s— 99) 
degrees. Find the values of 2 and y. [P. U. 1939] 
The sum of the opposite angles of a cyclic quadrilateral 
=9 right angles=180°. Oy ДАС LO=180° 
and B+ 2р=180°. 
254-18-- y--31—180..... (1) 
and 32—29--2y- 18=180...... (9) 
From (1) we have 924 y=136...... (3) 
and from (2) » » 3z--2y =227......(4). 
Solving (3) and (4) we get 2-45,у-46. .. 2=45°, у=46°. 


28. Eliminate ¢ from the equations 
ed 2—;2 1 
s=t+ р 12 = Tm Ір. B. '39] 


Него, а =h) =t? ++. tae +ака=з+а. 


eliminating ¢ the equation is z* — у%=9, 
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Exercise 7 


Solve ;— 


1, 


3z--5y—69 19159. née Ty 16 
2-3 1] (0. U. '19) 9050—55) (0. U. '29] 


3. erani 4. 24+ у+2= 1 | 
207 (А. 0, 73] - 22+3y+2= 47 [0.0.711] 
т=з 4z--9y--z—16 

5. (a) 2-10. 5. (5) м 

г v- 2y= 1 
5s 2-19 [W. В. 8. F. '53] 


12, 


14, 


16. 


18. 


6 7 (0. U. 714) 

деті 8. 6y- 2-1 

ere=4 [0.U, 1g ; р 

s+y=2 ] 27-8 (0.0. '81] 

zy 2-у 

Wy X Бету (0. U. '33) 

5+ Зу= 8 11. 232 - 94y—91 | 

4 [D. В. '39] 25v- 16y=43 

ш 10у=56 [D. В. '36] 
сан дн аф. а * M 
CADIT TEE 13. ip Em | 

22--3y-I-52— 36 

6x=8y=10, } 

pers D LOR py vag 02—49, гш--98 

1,11. Us (а) Жазу ең 

Lu и 

УТ: gala Г 7 --2y--52—11 

Пил я ! 

47-80 ay Tety dy-. oy 

= Pa ordei s m 

v y. 2 
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19. az--byd-c2—0 
az--b*y-d-c*z —0 
2--у--2--(а- bb- c)(c — a)=0. 
90 gy. z 91. zT y-—3zy 
ОТЕЛЕЙ y+z=5yz 
42-Б8у-І-2--90 2-Ба--422 
8,2 8. 
с” zty 5 0 [D. B. ’33] 
Е -® 
9z--3yd-42—6 
жо, Stea _ tbo _ atab _ ее 
(Ға) ас) clat+b) а%-Ғӛс--са 


(Hints: From the first three, by addition, we have 


atytetabtacotbe _ atytez 
9(ab-- bc4- ca) ab-- bc-- ca 


atytetabtactbhe — — y — 2 — 
9(ab-- bot ca) — (ab-- bo-- ca) 


Now solve taking each —1.] 
94. аДу--г)-5, y(z4-2) 8, 2(a+y)=9. 


Еаоһ = 


Each = 


95. astoy=1, м а-а. (р. B. '5) 


[Hints: Adding the two equations we have sym Sth 


and, by subtraction, a-y= Бра: again, by addition and 


subtraction of these two...... ] 


96. 141-5, y--z— буз, а 2—4a2. [A.U. '43] 

97. ac-d-by-—c , 
bet+ay=1+e } [E.B.S.B. '59] 
g Y= И 2 2.0 ^ 

Boe В te terret (U.U, '48] 


[Hints : Adding the three equations we have 2-0-5), 


2 2471423 
52 ето > | 


12 CORE MATHEMATICS IN ENGLISH 


Ratio and Proporiion 
N. B. : 


(1) т а, b, c aro in Proportion, then 


a= 
b 
(2) Ig а, b, c, а are in Proportion, then 


(8) Ifa, b 


portional between b+c and с+@ 
24-с a+b 
then 9-rc S, 

atb са 


(0 112:5::,:4 епа: ср; д (Alternendo), 
(7) Ie RS then 2-4 (Invertenao), 
(8) rt i5 then Босы (Componendo), 
(9) rt = then tea 


(Dividendo), 


а.с a+b 
(10) rt 572 then а 5—64 (Comp, Div.) 
а c 
(11) mt 52 then each aa (Addendo), 
(19) It ео then ea atotety 
S, ch= etg 
b d ғу, bd. 
(13) п DESC EHE һас 
А à eac Ez 
Exampleg [8] 
1) 


Пт:у-8: 4, find the ralio 3y- р. Әг--у. үру. '20] 


[First method] 223 BOE, 
y 4 ZU ME 
3y- v 3y-$y ә 9. 
Now, D eee SS 29а 
Ти ах yg Xe 19 9:19. 
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[The second method] 77 e & 371- (suppose) 


z—8k,y-—4k. 

3y-z. 19k—- 3k . 9k о : 10 
Эту 6k+4k И № 

2. If 3(z--y)—11 (z — y), find the ratio of z ; y. 


Here, 3(z--y) 2 11(z— y), or, 3z4- 3y —11z — 11у, or, — 8z— – 14у, 


Now, 


UTER Кү н, 
or, 42=7у, or, а . 5:у-7:4. 


3. Find the fourth proportional to 4, 6, 10. 
Let the fourth proportional be z. 
Then 4, 6, 10, z are in proportion, 


2210 or, 42=60. .. #=16, 


the reqd. fourth proportional — 15. 


4. Ita:b—c:d, prove thata’ +b? : a? — b? —ac-- bd : ac — bd. 
[D.B. '27] 


Here P =k (suppose), .. a=bk, c=dk, 


0: 
4 
ьзз--Ъ° 52-1), kH 
3-18 98-1) kt 
bk.dk-+bd _bak*+bd 
bkdk-bd вай bd 


Now, 4 25 arth = (left-hand siie)= 


and a (ақына СЕ 


— bd(k*--1). 58-1 . a?+b?_actbd 
bd(k*-1) k*-1 "UU 27-68 ас-%4 
5. Ifz:a-y:b, 
28, y? (ety): 
show that za tga “Қару [P.U. 1998] 
Here t (suppose), .. 2=ak, y=bk. 
a 
Now, the left-hand sido E LUE M " = ak? 0k = (а, 
5 ( op: k* 
and the right-hand MC "ED оные 
—(a+y)® 


p (axi) 


CORE MATHEMATICS IN ENGLISH 


6, If PU prove that {a°+y*)(a? +b) = (а-у), 


(0. U. 1910; 1928] 


Here, == (suppose), ^o s=ak, y=bk, 


Now, GPF Nat 9) (up 584,2)(q2.4 52) 
F(a? +08 Ja? ра) рэда ра) 
Fo о Ба Ua i pes = (а? 4-02)*. 
j а ра) (аруз. 
7. tate 


асе а_ [a? +2492 iis 

2747) Prove that == бс: РЙ (C.U. '30] 
а c 

t'a oq ph (suppose), a=bk, с= dk, e— fk. 


Now, is, and ret (ииз 
= (2+ dhe gogo 


53-42 rs раз руз 
ава З 
ОА -o 
а (a*-Fc? + 02) 3 
iste 


(0. 0,717) 
a=bk=ck? ang b —ck. 


2 2 31.4 
а аі 0 k Fotka papaga 
"pis Bae ap ape 
a, a? 4p 
с bpo? 


8. Поа: =}: c, show that (аъ) 0+0) =аз 4 52 оз, 
(0.0. 1919 ; D, в, ‘за, °37] 
Here, == (suppose), 


a= ақа, = ск, 
Now, the left-hand side (ck + oh kc ia ~chte) 
ш EED oa ордар), 
The right-hand Won cu ETT ne 
(a--b4-c)(a— b-Fo)—a* ра оа 
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10. i» h Sse 
ТІ 78 ow that == EL THIS [C. U. 1940] 
Here, aom k (suppose), .. p=qk, r=sk. 
2 43 
N d Е ЫЛАС, БИ ЛЕНЕ 
ow, the left-hand side ТЕГЕНЕ SUC PLI 


Р : *k s*k k 
һ - =a 
The right-hand side Py ery $3321) TES 


pg т 42,4 
11. Ifa: b=c: d, prove that ab--cd is a mean proportional 


between a?--c? and 02 0°. [D. B. 1928] 
2 

Here we have to prove that, ае ==: 
a-c-k (suppose), .. a=bk, c— dk. 
b d 
ас? Ьа _ ketd) E 

Now, рей МЕРЕ Ма") 

And иза ота ы. a9 tc? афса, 
bepa oHa 0 07 ab--cd 2 +d 


12, Ifa: b=o : d, then ate: b+d= Vat- оз! Jb? — d*- 


Here, =? =k (suppose) .. a=bk, с=ай. 


b d 
Now 3 Е ato bk-+dh _ k(b--d) _ 
ow, the left-hand side ура "bud bod k 


27.2 — 7317.3 tj 
and tue right-hand side —- 2 — — Ма? =o? al шшр 
A/b3 — а? (68 ЕТЕТІН 
" dU Е НИ klb? A BES 
(53 - аз) (b2 = азу j 
both sides are equal, uci it is better to write both sides] 


Ч—2 y? 2° _ofetyt 
b Z, prove that 5 Не, = (ағыу, 


ІР. 7). 1926) 


ig), tits = 
a 


2_у_2_ 
Неге, PN == Ё (suppose), 2 . g—ak, y — bk, z—ck. 
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аз c? 


81,8 8,8 MA 
Now, the left-hand side=2 k" +000 
SHOT + 8 = 348, 
А ав= (2-Е Ной _ (k(a+b+c)\® 
and the right-hand sine a(t Dh to) (Као) 
= 800) =3%8, 
-Both sides aro equal, 


[It is better not to write in this 
Way, you should write both side 


8 here,] 

М. It (a--b--c-Ed)(a— p- 2+0) (a--b с dy(a — bto- d), 
Prove that a : рс: 4, [C. U. 1929] 

From the given Condition we haye atbtot+d_a-b+e-d 


CTS сс с 
^. Xa-Fb) 9(a- p) қ 
7 Жоға) 3(- ay [ Comp, & Diy. ] 
Sa T ^ аса [Alternendo) 

9, | Н 
mem (Comp. & Diy,] b 


.. See 
l6. М gna the si lest; guz(m--y--2)*. 
y 2 199 bhe simplest value of (ауу 4-22) 

[D. в. '28] 
voy . i p Tai 
TES PES ion = V:tz(z--y 
y the given узсын 
=V (z+y+2)? 4 4 » 
бел [substituting af =W le+y+2) _ 

(су-Еу2--уа) 0“ for zz] Тае Ер 
16. Ifa: b= *0—06 : а, prove that (аз — раса аз) 
=(Ьа _ c?)2. (C. 0. 1943] 
iret a=bk=cki дув, 


1. 


rr биров) 
b—ck- дүз, 
c=dk, 
Now, (a? - 52)(c2 _ d*)— (421 — дара 
CO 1), аара ар 1), 
and (b°-¢)? (24 азулы {дарада -1) аа - 12. 
© (a? - 8?)(c2 — дз) (ра c3)2. 


Хата — да) 
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ас fla" A- mc? n 
iri a IUD then each of the ratios— (нет 
Неге, p EE (suppose), .. a=bk, c=dk=, e-—fk. 


UN (eene cnn y (Urin nang euim 
* MD" ma" 4- nf". "тапу" 
E 
{1 PU" End" n) к" E 
lb? - md? +nf” ; 
each given ratio= k, 
1 
22 (lo? Emo? one? ® 
each ratio= (ss) 
18. Ita: b—b:c-c: d, prove that 
(b — c)24-(c — a)2-(b— a) — (a - а)?. [D. B. 1933] 
“= (suppose), «. ae bk ck? —dk*, b=ck=dk?, o=dk. 


Now, the left-hand side= (dk? — dk)? -- (dk — dk)? +(dk* - а) 
—d3k5--d2k* – 9033 -- d* k* -- d? k9 – 9d* k* + à*k* 
— 9033 аз = à*k* - 2a*k? +a’. 
The right-hand side = (dk? — d)* =а3%° – 9d?k* -- d*. 
both sides are equal. 
19.- If a: b=c ; d=e; f, prove that 


a*ce 4/5088 
БЭ 07 [C. 0. 1933) 


Here, ==} =% (suppose), -. a=bk, c—dk, e=fk. 


b d f 
b*k?.dk.fk, b*dfk* _ 
Now, the left-hand side— UEM =k, 


81,8 5,28487,1060 
and the right-hand sido— VERRE «(ES ү 


бра, 1. both sides are equal. 


20, It а=”, show that (224-22 --c?)(b9 --c* 4- 12) 
= (ab4- bc - cd)? (0. U. 1944] 


5 
Here @ =9—0 — k (suppose), 1. @=bk, b=ck, c— dk. 


4 78 CORE MATHEMATICS IN ENGLISH 
Now, (92-22-0208 +02 -- d?) — (Бара ара дар) x 
(eet E29) IP G^ оз Баз) (ре +08 аз) =at poe qz, 
Again, (ab--bo-Fcd)* — (bk. --ck.c-- a.a)? 
о а рз (рз оз 4 gaye, 
21. If 


“both sides are equal. 
SLAVES AAAS ; 
im-n? mn- nl- т? 


Show that la-+my+nz=0, 


(0. U. 1934] 


SEE енг NES 
m-n? та 18 5j. 5^ * (suppose) 


t—k(Im — n2), y=K(mn – 12), z — k(nl — m). 
Now, Iz my--nz — kl(Im — п?) km(mn — 1*)4- kn(nl — m?) 
=K(l2m - n*l-- m5 — l*m--531— m?n)-—k y 0 — 0. 


1 ое a ee Z 
a+b-c b-c-a cca-b 


Here, 


Show that each fraction = 27е (0.77, 11 ; D. В. '36] 


сна Ve PR E Se | wig 
а--5- с b+c-a c+a-b' 


each of them = (z+y+2) 
"ан-тан AFET 
з тана (proved) [ By Addendo] 
98. и би Ща 
b+e cta aF H 
show that (6 — с) ( 


0- a)y+(q— b)z=0, 
Qu BS Wn 


+e eta app E (suppose ) 
а= (b--c)k, 0= (4-а), а= (0-0), 


Now, (0- c)g-- (o а)у--(в— 5) — (pes Mb+e)e+(o— aYc--a)k 
ta- DGa-- Dk (pa 76*)--k(e* - ав) руда b2) 
= hb" - otot- да оа Uk x9. 
[OR TUN A vo 
94. If ko ota ay Prove that each ratio is equal to + 
(Oe il, 
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sum of the numerators a-cb-cc 1 
sum of the denominators | Qatb+e) 2 
A bee a b 
8 © -------, 

Again, bcc cca 

difference of the two numerators 

difference of the two denominators 


Each ratio= 


sach ratio= 


a=b _a-b_ (2-5) 9 A 
= cubes h = = 
%Ғс-с-а b-a (a-b) ет 


г. 5 
25. If Е dE and а--0--с»20, 


shew that a=b=c, [ The signzédenotes ‘is not equal to,’ ] 
a b с А а b c 
ЕЕ И FF 1 = — 4 I = jl 
b+c cda a+b cou gems "m 


Or atbte =4tbte_ atbto 4 17 1. We o 
' +c cda a+b ' bta cca a+b 


[ Dividing by а--8--с which is not zero ] 
b+ce=c+a=atb. Now Y b+c=c+a, .. a=b, 
Again, ^ cta=atb, J^ c-b г. а=ф=с, 
eor. а ao NO TN 
аш--бу-Еса but+cytaz  czd-ayd-bz 


26. If 


f 1 
and a+b+c0, e that each of the ratios= i 
+720, prov e mm 


Each of the given ratjo— Sum of the numerators_ 
sum of the denominators 


а--5--с 
С as Фу ов 52 су Газ Годард 55 


&--54-c 
кш са 


atb+e 
еу ао) Ете 


27. I (atb+ole=(b+e-aly=(e+a-d)2=(a+d- ди, 
ther i т [C. U. 1905] 


(a--b--c)g — em = а)у=(с4+а – е - im =k (suppose) 
Ж 


Now, 7- (a+b+e)z=k, ee Чы = i 


0 CORE MATHEMATICS IN ENGLISH 
8 


Again 77 (b+c-a)y=k, 


lx bte =@ 
ME a y k 
ы k s oloccta-b 
Similarly, Е 92665 TET 
e VALE + l_atd-c 
and “еру WES b 
1,1 1 _b+c-a cta-b a-cFb-c 
атаса ЕЕ 
анана анко р 
M k 7% 
38, It "itera. and a - b-FoéQ, 
prove that Ih (0. U. 1875 | 


Here from the given condition 4— 0 


HUE ORE MENS 
c a b 


or, A ei ize. 14.9 ta 


dar ex 
on тоору 
с a b 
a, = abt) а-ы, 
ог, с) о, 
11,1. Жули} 3119 Тех. 
a tel beo], 2. pi 
*89. Ig Ment abe oy then 2¥_2 
© a & b c 
Multiplying the nu 


vaction by a, those of the second fracti 
he third fraction by c 


Оп by b and those of 
We һауе 
5% к A 
AO bon box ае аг RI 


h ratio= Вата of the numerators 

pes ao Sum of the denominators 

000 - bex+ beg — abz-F-abz — асу ХА 
RARE Пао 
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Now м, /. асу – beg 0, 
б x 
Or, асу--бсш, or, ay=ba. да ES 
Asai boz— аба . . x 
gain, "pates =0, «0 bez— abs =), 
от, bew=abz, or, cz-—az, 5-5 ure 
в c a b o 


*80. It bz--cy, .cz-4-a2 _ ay bz. 
b-c c-a a-b ' 


prove that (a--b--c)(z4-y--2) av 4-by-t св. (0. U. '85 Aadi.] 


Here, Ваз ortas ы ын ы (suppose) 
—с c-a 


ur — c), сз аг=(с- a), ay 4- bz — k(a — b). 
Now taking the sum of the above we have 
batcy-+er+a2+ay-+ba=k(b-c+e-ata-b)=0. 
Adding az--by--cz to both sides we have 
be+ ba;-- by --cy Аск сг агау - a — az-d- by c, 
or, D(zd-z--y)--c(y-- 24-2) d- a(z- y 4-2) 7 az by Aca, 

(@-+y-+-2)(a+b-+c)=ax+by+cez. 


31. It 2—6, show that bd (4%. +4) =4(a-+b)(c+d), 


Here, $=S =k (suppose), Л a=bk,c=dk. 
а 
Now, theleft-hand side=da( ЕР, 42-4) БЕ 


—bd(9k--2)2 — bd.A(k-- 1)? = 4bd(k--1)*, 


The right-hand side 
=4(bk-+b)(dk+-d) =4b(k+1).d(k+1)=4bd(k-+1)*, 


bd (ees =4(a+d)(e+d). 


2. a+b_ctd 
ы CREAN а-ға 


, Show that either c—a, or a+b+c+d=0, 


[O. U, 1891] 
actb cd . atb_b+te 
b+c dca `` ctd аға 


Eng. Core. Al,—6 ! 


[Alternendo] 


82 


Feng ac 


1. 


If a, b, c, 


11. 
12. 
18. 


CORE MATHEMATIOS IN ENGLISH 


akat eti =Hetdta (фу дір 


E. E v. 
c+d а--а 


(134-ға) (44- а) 


either a+b+c4+g= 


| 
; Ен -l 9, | 
0, (proved) ; or, iid a 


1 = 
с+4 аа’ 9 с+а=а-а, Ог, a—o (proved). 


Exercise 8 


It a:b—g: d, prove the following : — 


a*-Fab--b3 : a a* + оаа 10% — са-На®. 

(0. U. 1894, 1945] 
o Fe ane =(ab-+ed)*, LO, U, 1946 ; A. U. 1890] 
ақын, highs, to (0. 0. 1895) 
Verte +c? ; Маз qa as: 4 mb--nd. [C. T 1880] 
a а-ро? =la o)e 6, a а ыы. ere 
Brae (pg "ao Gaga 
(0. U. 1937) " U. 1939 Suppl] 
It 5(e—y) = 73(z--y), find =; YP МО 0:018, Ang ed: 
HUS b тт Prove that (4--2) (аз), в )p * — (p--g)(p --g2)?- 


[0. U. 1936] 


202 95]: 
Е [D. В. '82) 


2 2* Ey „а 
с’ Show eros os 


=®уг 
abc 


$ Prove that (a — b)? : (5. c)*—a : д, 


(0. U. '38 ; с p. 48 ; P. U. '29) 
Proportion, Drove that :— 

Seder TU TA 0. v. 1289] 
Deae [s U. '34 ; p. B. '35) 
7*9): аз), ір. 0. 13] 


d be in Continued 
a+b: c+d= a? рз 
а: d=a'+p8+1¢8. 
(ab+cd) : (a5 — ва) = 
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If a, b, с be in continued proportion, prove the following :— 
14. (a4-bd-o)? : (02-20% с") = (a - bo) : (а- b+c). 

[P. U. 1934] 
abelat bre)? _ н) аны у 
атан те 25 ( = [B 0.7941 


b+c 
17; а?Ьзоз Бата шалар 


a? 


15. 


If a : b=c : d=e : f, show that :— 


18, 0 е? _ce 19 (вазе) ace 
"аа df ' \ob+3d-+5f/ baf 
(0. U. 1941 ў [C. U. 1949] 


20. Each-—i/a?--c?-re?: Mb? 4-d* 4-f*. 
91. (a3--c? --e*) (b --d* 4-/ 2) (ab-I-cd ef). 
[P. U. 31; М. B. 8. Е. '52] 

99. Ifw:a=y:b=z:c, prove that 

z* |y? ,2* letut) D. B. 1930 

"ENT Жа (a+b+c)*" DP | 
atb-c_b+c-a_cta-—b 
25. f a+b b+c cta , 

and a--b--c740, prove that a=b=c. (0. U. 1873] 


24, If z = y М 2 

(5-<)(%--с-2а) (с-а/)о-ға- 20) (а- b)(a4-5 — 2c) 

find the value of zd-y--2. [0. U. 1889. Ans.=0] 
жаб, Itz:azJd-byd-oz—y : бе--су-Баг--2: cz--ay-- bz, 

and z--y-d-27£0, then show that each of the ratios is 


1 
equal to AFOFO [M. U. 1902] 


, find the value of 


[a EE 
26. а cta-b akb-c 
(b — c)z4- (c — a)y-- (a – b)e. (0. 0. 48; Ans.=0] 


97. Ita :b—z: y, prove that а*--5* : ES Rhys m 
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28. If теа prove that 


D E CHER Elles. . [D. B. 49] 
У+2- а ete-y sFy-z 


yi '51] 
29671 сараны find the value of cere [D. B.'5 
VU E 


Hints: f) aj daga ау? 9(a?-L4) (by comp. & div.) 
CE aTa apt б gr ie m 


UE CR. 4a ] 
s’y?  a*-p4 
——— 


IDENTITIES AND DETERMINATION OF VALUES 
Examples [9] 
l. Show that (a--b--c)3 a2 524 cs 


(+) +(b-+0)8-+(o-+a)*. 

The left-hand жолама да: АРТ ало 
SERT ады E Ma qa 
(0) oHe) ораза, 

2. Prove that (1-Fap)s — 


(1—а)(1- 55)— (a-1-1)2, 
` The left-hand side=1+¢ 


"09-905 1. a*b3--a2 дуз 
Тағай (а), 
9: Show that 


(a+b+¢)8 a a ae (д ое), 
Tho left-hand side= ры Ч 3(а-| 5) с 


+3la +b)? -+0? 
и Ете, 
ку E бед шн 
КЕМИП; Т ТҮГІН 
4. Show that 8(a+54¢)8_ (а-ЕЬ)1- (с) (с+-а)° 
аа оиа 
Ва) уе (ao Т 
AMAA АСЫН RCM 


-(c-Fa)*4- 
Matb+otollo-retotaletata+s) 


» [vide formula No. 10] 
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the whole left side—(a-- b) +(b+ c0)? -- (c4-a)* 
+3(a+2b+c)(a+b+2c)(2a-+b+c) — (a+b)? — (b4-c)? — (с--а)° 
=3(Qa-+b+c)(2b-+ce+-a)(2c+a-+ D). 
5, Prove that (a?-+b?)(c? +42) = (ac--bd)? - (ad + bo)? . 
[C. U. 1926] 
The left side—a2c3 -- 53d? -bct --a?d? — (a0? +b" d* --2abcd) 
4 (034° — 2abcd-1- 5362) (ac-- bd)? 4- (ad — be)*. 
6. Show that 2--(1- z)y-- (1 - z)1 - vy)z 
-1-(1-2)0 - y1- 2). 
Adding 1 to and deducting 1 from the left side we have the 
left sido 1-1-d-z--(1-2)y- (1 2)1 - 71 - (1- a) +0 — oy 
E - 21-y)e1- (1 201-0) 01 2). - 0) 
=1-(1- 2)(1-0)(0- 2). i 
7. Itab--a--b—a*, show that 1--аз--(1--а)1--0). 
1-+a®=1+a+b-+ab [substituting the value of а.) 
=(1+а) +0014 a)  (1-- a) 14-9). 
8. If ay-+e2+yz=1, prove that 1+2 =(в-Ну)(е-2), 
1--y?— (y--z)(y--z) and 14-22 — (2 o) 9)- 


Now, 1--аЗ-ау--аг--у2--аз ГГ 1--у--аг--уғ41 
=(z+y)(a+z2) 
Similarly, 1+-y2%=ay+a2e+yety? = (y+2)(y+a) 
and 1+29=sy-+-a2-+y2-+22=(2+a)(2+y). 
9. Express 92(a?--5?-Fc* -а%-ас- bc) as the sum of 3 
Squares. 
The given expression — 2a?-]- 95? 4-9c* — 2ас- 2ab — 90 
—(a2-- 5? — 220)4-(02--0° — 9bc) (с-а ~ 2ca) 
— (a — 0)? --(b — c)? (c - a*. 
10. Express 3(a— b)(b — «)(с- a) as the sum of 3 cubes. 
Suppose, z—a — b, y=b- с, 2=6- а 
Then z--y--2—a-— 54-5 — сс a—0, 
25--у5--2%--Әту2 (vide Example 12 below) 
3(a — b)(b— cY(c— a) (a — 5)? 2- (b — c)? d- (c — a)*. 
11. Ifa+b+c=0, then 224-02 --c? — — 9(ab-1-bo--ca). 
а? -- b? --c? =(a+b+c)* — 2(ab+be+ca) 
—(0)? — 2(ab+-be+ca)= — 2(ab+be-+ca). 
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12. If a+b+c=0, show that a? -- b? --63 Заро, 
si a+b+c=0, ^ а+б=-— б, 
^ (a--5)? «(- суз, or, a*-Fb*--3ab(a--5)— — с, 
20 G^-Fb* gab x с 7055 аш a*.-5* sapo. =“@°, 
+384 озар, 
Alternative method : P4334 69484 gs 
=(9+0-0) (аз ьа „а -ab- 
50x (а-аа 
18. Нас 


+c? - 3abe+ 3abc 
ас- be)+ Sabc 
—ab- ac — bo)--3abc =3ab0, 


0, prove that a^ -Fb^-.c* (дара раса сад), 


(0. U. 1943] 
@+b+c=09, ^ a+b= ~ [7 
ү a*- b? + 94h — 2. or, a*-Fb* — cà... gap, 
% (аза po. o*)*=(—945)2, 
or, atot tett 95252 - 2a%¢2 — 20362 = 45 ра 
5% a^ -b5-Ec*— даза x 2a*5* олара | ора з 
п атн 
14. If a+b+c=9, then За +5408) (да pa. вул, 
As in example 13, here ТТН +с?а?) 
Now adding а“ “о to both sides we have 
S(a*- Eb 94 att овдан iras io aua 
а-я), 


15. п a+b+exo, Show that дз — bo Ба — сада ap, 


(0. U.'93 р. в, *89, 2, 291 
a+tb+c=0, . 


1% Э E M Multiplying both sides by 4» 
pres nc Similarly ра. ap- be and 2 = — ac — bo, 
Now AV cy ao ie. (ab-+a0-+ p), 
7 4 e UL (ab+bo+ ac), 
ana oim Gps бш be- ар — (аъ 
> a? - bo pa. oa 6% тр) 


са аз. [C. U. 1926] 


|. g9- — ab — ac. 
Similarly 02= - ab- bc 
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Now, a?--ab4-b? = — ab — acd-ab — ab — be= — (ab+be-+ ac), 
0° 04-с? = — ab — bc4- be ас bc = - (ab--bc--ac), 
c3 4-са Ба? = — ac- bc4-ca – ab — ас= — (ab4-bc-- ac) 

a?+ab+b? = b3 --bo--c? — c? d-ca--a?. 


17. If a+b+c=0, show that 


1 1 1 
Sa yard aepo 
a+b+c=0, & а+ь= – с, 
a? +b? --2ab—c* [squaring both sides.] 
or, a?+b2-c2=—-2ab, Similarly b? +c? – a? = – 2bc 
and c?--a?- D*-— - 2ca. 


0. (0. U. 1998) 


1 T 1. 
Now, b3--c? та Край ЫЎ оо? 


da. 1 abe. 0 -0 
ом! -%а —2ab —2abe  —92abc i 


18. Ifa+b-+c=0, prove that 


1 1 qup 
TEE TER iP pu 9c? +ab 0; 
&4-b--c—0 & @=—-b-c 


a2=-ab-ac (Multiplying both sides by a) 
Similarly, b? = — ab — bc and с? = - ac- bc. 
Now, 2a3--bc —a*--a? d- boa? - ab- ac--bo- (a - b)(a — c), 
93 --ca— b? 4-23 --ca =b" — ab — bc--ca— (5 — о)(ф- а), 
and 2c?-+-ab=c2+c*+ab=c* – ac — bc--ab — (c - а)(с- b), 
1 1 1 
раға Fab 


1 1 ЫМ! 
0а) -(- 86-9 == a=) 
b-ete-ata-b _ 0 =0 
- (a — B5 — oXc — a) = (a— b)(b— с)(с- а) А 


19. lfa--b4-c—0, show that 
2a? 2b? а? E 
08-с? – a? с® аз – b? а -- b? — c? 


atbte=0, 4 adb—-c, от, a3 4- 5? 4-2ab—c?, 
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ог, 084-98-23. 


апа с-а? — 72 


— 9ab. Similarly 52-162 — a? = — 9b 
— 9са. 


Now, the left-hand side= 


942 2b? Qc? 
= oe" - DS - 2ab 
4 4% b? c? 8458458 3ab 
S40 =@ с“ — 9abc --3. 
~ be татса — abc — abc È 
[^ a--b4-c— 0. 


7 азов = Babe] 
20, ТЕ a+b+c=0, then 


ТУЕ Т 1 ton” 
СЫЗЫ а а ecl. » 
a+b+c=0, a+b= — e, b4-c 
Now, the left-hand side 


а, са – р 
ае и 

сие 
=1+141 1 | 
aS stas “а” 


c? 


A 
Ер 
21. 


1 
= 1 
Fofa tu i 


"Борат 


Са крда. 
22. If S=a+b+e, then 


=(b+¢ 


fasc, 
J* (e4-a)*(a.4. 


ca) (csab) 
b)2, 
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Putting the value of s we have (as+be)(bs+-ca)(cs+ab) 
= (a3 -- ab--ac-- bc) (03 H- ab - be+-ca)(ac-+be-+-e* +-ab) 
-(а--Ә)а--а)0--а)0--а)а--с)(0--с) 


— (b4-c)(c4-a)* (a+b). 
23, If z-b--c- a, у=е-а- b, z—a- b c, prove that 
29-8412 – Szyz = 4(a? 0° Fc? — Забо). [D. В. '30] 


ауз +2? - 3aya (8-0-2) — v) (у- 2)* (2- а) 
[vide formula No. 9] 
— Mb-I-c — a--c--a - 04 -a-- 0+0 — a- c- a D)? 
-(c-Fa- ъ= а= b+c)? F(a-Fb - c- b - ca?) 
=Hatb+c){(2b- 2a)? + (2c - 90)? + (2a — 2c)?1 
афо) — a)? 3-4 (c — 0)? -4(a - о)°} 
—4 x A(a--b4-c)l(a — 0)? -- (5 — c)? -r(c - а)?} 
—4(a3--05--c? – Заб). [`' (b— a)*—(a — 038...1 
24. It e=a+bte, then (2-а) (4-0) + (24-0)? 
— 8(а--а)(а--)(а-Е с) = 4(@® 4-5? с? — Заро). 
The left-hand side— 3(z--a--z--b--z--c) 
х.о-ға-а2-0)3--(2--0-а-с)3--(с--а- т —а)*} 
(3z-l-a-1- b--c)f(a — b)? +b- c)? (c a)*} 
(4a-+4b-+-4e){(a— b)+ (b 0)* -F (c — a)*} 
x &(a--b--c)((a.— 0)? 4- (b с)*-- (в - a)*} 
—A(a5 +08 +0? — Забо). 
25. If 2s—a--b--c, show that 
5*-- (s a)?--(s - 0)3--(s - c)? —a*4-0*-Fc*. [0. U. '87, "41] 
53 -- (s — a)? --(s — b)? --(s — с)* 
=5? +s? — 9as-- a? +s? — 9084-02 +8? — 9cs4- c* 
—As? — 9s(a-I- b4-c) а? +b? -I- c? = 4s* — 9s x 95 +a? +b -- са 
— 45? — 462 --a* -- 0? +c? — a? -+b*+c%, 
26. If 9s—a--b-Fc, prove that 
5? -- (s 7 aY(s — 5)4-(s – 0)(8 — c)-(s - oY(s — a)=ab+ac+ bc. 
[O. U. 1944] 


i 
з 
= 1 
=з 
=4 


The left-hand side 
—53 --s? — as — bst+abt+s* — bs—cs+be+s* — as — cs-- ac 
— 43? — дав — 9bs — 9cs-- ab-d- acd- bc 
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The left-hand side of the identity 
— ($ — a)? -F(s - 5)9--(5- с) 3(s — a) 5) с 

ake Wey (eae aga E 

[Here 7: s—a+s—b+s- c=0, 

i xxn NE 
49. z--y--z—szyz, prove that 

1+2? 1+y? _ 1-23 
(г--у(а-Ғ) анау" GHz cy)" i 

The left-hand: side 


1-ға" Lig LL lbs 

m" unu reru 8 
Е а. 

EAR RUE 

1-02 1+y? 1+22 

== НЕ UL mim [Putting xyz for s+y+z] 
* vite Ааа ы, 

га?) | ay) + mra iei 

=2tytz_ ce. 

туг gyz С 


b 
43. If TES Uem 


find the value of mr Тен 


.. ü 
Here 7/ its yh 


eax 008 с 
122 a be 2- pee = gtl=1+3 

[Айа à 
a+1- рр. =b eh - : 1g 8 to both sides] 


l-a Еее g 
а Б. : 


= dab d + 
44, If s=——, prove that 22-28 12 ET 2b 
a+b 2-9a' 5-2: 2572. Р.В. '89] 
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>-Ғда | c4d-2b, z-c-9a 12-952 
Сы м ^ wk E 


. .£4-2a— >--%а | st 2b — 2-96 о 
2-24 2-25 


_ 4a -.4а2- 8а0--4%г- 8ab 
gn re: a (w- 2а)е- 2b) 12 
_ 4a(a-4- b) - 16ab 
~ (z- 2a)iz — 25) bis 
_ 4x4ab-— 16ab лар s Ded 
es eee Яо) = 40] 


= 0 = 
~ (== 2a) (z - а^ 5 


L4 4 = 
45. If Fro ota are 
b? pe c* =0 
show that vete d А 


The left-hand side— 7 1 vm Fa s (a+b-+c) 


инок... (a-+b+c) 
b+c cta 

aiti Ea Мао) (а-о) _ (а--5--с) 
b+c atb 


)- (a--b--c) 


b 
(ас) - (ad- boc) ЕЕ ses pat aryl] 


46. Itz-a(b—c), y—b(c — a), г-с(а- b), 


ИА ME 


= (+ Ен 


Sa ЕТЕ ЖЕТЕ ыз 
20 m-—a(b- c), 6. 20 в. Similarly, {= c- à and 5a - b 


eI ESSE cte - aa - be. 


СЫСЫ Lum 


ale 
gje 
J 
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II lx 
47. ШЕЪРЕ apoge Show that 


JN Wb 1 == 1 341: y 
FONTE M E Rm (arbre 100.41; D.B. 48] 
1 t с бе са-раь _ 1 
1-і ~atb+c CU abc a+b+e’ 


or, (a+b-+c)(be+ca+ab)=abe 
or, (a-Fb--c)(bc--ca--ab)— abe=0, 
г. (@+b)(b+e)(c+a)=0, 


If the product of three quantities be 0, at 1 
must be 0. 


‚ (by cross multiplication) 


east one of them 


Here suppose, 2+0=0, .. a=- DI 5 a= _ 63, 


Now, +11 Tis b a--i41,1.1 


А 1 x 1 
Ageia, Lope DET 
c ш э]. бу ү 
(@-ЕЬ-Ес)5 (- b+6-+¢)8 (c)? сз" 
LL IC {му Өгел) = 1 
ast patos a* FUE rns Е each= 11 


tte Loc 
48. If ; рр prove that either 


TARDA or, 


a=b=c, [O.U. 1931] 
b+e_cta д 81. ен, on — -6:-а--ь 
а Бене b 


atbte a+tbto_ DIS 
or, ЭГЕЛЕП TER or, @+5+) (1 uj 


Hitheratb+e=0, or, 1-1, 1.1 . 
are 


Again, ——+1= =, or, atbte erbe 


on cadem B Either а--0--о--0, 


=0,i0,b=c. .. Either a+b+c=0, or, a=b=¢ 
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.. 


49. Ifa+b+c=0, show that 
азына | 9(1 1,1). 
aS DES He Heo [M. U. 1877] 
< atb+c=0, 1. (a+b+c)?=0, 
or, a?-Fb3-Fc?— - 2(ab+be+ca). 
Again Ү atb+c=0, .. a?-Fb?-rc* — 3abc. 


The left side of the identity = -%(а0--0--са) | 2 bo-rcatab\ 


Babe b 
жы -3 (tietoa) 3 m 4 


= СКЕ ЫЕ 
50. If (a--b-4-c)* —3(ab4- bc--ca), prove that ов Ва 3. 


(а--9--а)8 = 3а0--30с-- 3ca, 
2. a3 4-3 -- c3 4-9ab-4- 9bo4- 20a 3ab-- 30с--Зса, 
or, a3--53--c? – ab- bc — ca — 0, 
or, (a--b--c)(a3-- b? +c? – ab- be- са)=0 
[Multiplying both sides by a+b-+c.} 
or, a*-Fb?-Fc? – Зарс=0, ог, a? -- b? +c? = Зафс, 


а c? —3 [dividing by abc] 
EE аа [dividing by 


bc ca ab 
51. Ifa2—by--cz, b? —cz-- au, c?-—ag- by, 
ei Z =l. 
show that cg РИО 

т y 8- 2, 09 by 4—0 

тка ҮЕ aatasi epp ce+c* 
[ The numerator and denominator of the first term are 

multiplied by а, those of the second by b and those of the third 


by c. ] 


L aa a by ES сг 
аш-ЕЬу--сг by+ezt+an czt+antby 
[substituting the value of a”, 63, c3] 
аш + cz acd byez _ 
= о-у е5 ты av+by+cz вас ` 
Eng. Core, Al,—7 
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52. Itabc-1, prove that, 


(а-а (L-1- 3i o - десі. [B. 0. '91] 


The loft side=(a-+b- aere =W) аы оао) 
= (a4-b — c)(bc-I-ca - ab)+(a+b)(b- с)(а- c) [ 
={(a-+b) - cHe(a-+-b) - ab]-- (a--b)(5— c)(a — c) 
25-0} — c*(a--0) – ab(a+ На (a-- b(5 — o)(a— c) 

Slat Dfae--bo - ot- ab)--abe-F(a--b)(5— oy(a — c) | 
= (a-F (a — о)(в — b) -abo-- (a--5)(5 — o)(a— c) | 
= - (a4-0)(a— c)(5— c)-- (a4-b)(5 — c)(a — c)-- abc — abc 1, 

58. Ifa+b+c=6 and ab+ac+-be=11, find the value of 


bolb+c)+calc+a)+abla-+ b)+ 3abe. (0. U. '39] 
The given expression 


== MEF o Fabe-Fea(r--a)-Eabg- oo i ab 
Cie Fer a)-Foa(-a--2)-4- 0o. 1 
Р ~(atb+e)(be+ea+a)=6y 11 — бе, 
54. If z4-y--2—6 апа ®у-1-уг-Еаш==9, Prove that 
LES, dE mex =0, 
1-2 1-y'1-, 


`7 abc—1] 


[B. U, 19] 

BIEN orn = 00-р $ 
pes ris 0 - 21 - yj - 5j 90-0) 
Now, the numerator—1 — y-2 ys 1-g- pit 
=3- 9% - 2y – 22- uy уг = -9( 
73-2x649—12-19-9 


mal Tr 0 
4 Puig geni ш, 
55. If 2° =ab+ be-+ca, 
show that (a* +a? )(a24 gay 2 
The given expression 


=(ab+be+ca-+a?) 


+1-а-у--уу 
а) (у-ва) 


оао), 
ting the value of 22) 


a-Fo)(b-p.c) | 
(EE a | 


Which ig a perfect square, | 


—(a4- W(a--c(b--cYa-- 3 
О-о) = | 
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56. If (a*-- 0? --c?)(z? 4-y? 4-2?) = (az-d- by 4-cz)2, 


| show that ©=7=2, 
@ D 


| From the given condition wo have 

| aa? +b af +o8n®+a%y?+b2y2+c%y2+a2224+5222-4 6328 
=a*a*+b%y? --c?2? 4-9abzy + 9bcyz4- 9aczz, 

| 

| or, b°? -Hew -- 923-0252 -- 8223-5222 

| — 2abzy - 2bcyz — 9aczz — 0, 

or, (b?z*--a*y? — 9abzy) H- (32 +a?z? — Qacez) 
Н (5*2? +02 — 9bcyz) «0, 

or, (be -ay)*+ (cw — az) --(bz — cy)? — 0. 

Now every term of the left side is а perfect Square and 


therefore positive. If the sum of three positive quantities is 0, 
then each of them must be 0, 


^ (bx-ay)*=0, or, bz — ay —0, or, ba=ay, = 
Again, (cz — az)? —0, or, cx — a2—0, er, cx—az, 7, 2—2. 
а c 
Q EIUS 
мов 


57. Ita(b- c)d-y(e — a) -z(a - 0) - 0, 


rove that -2-2 = 078 _ a-b, 
p bz- оу cu-az ay-bs 


From the given condition, г(0- c)+y(c- a)--z(a — b)=0...(1) 
and being an identity a(b-c)+b(c-a)+c(a—b)=0...... (2) 
From (1) and (2), by cross multiplieation we have 


ооа аср 
= = о 
cy—bz az-cm б2-ау 


b—o-.. с-а a-b 


== су) -(e-az) — (ay — bx) 


5-6 = o-à _ фы 
от, == = . 
be-cy ca-az аур 
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58. Prove that (+ + 24 2 
Sn , 
(b- c)* (сај? ГА. U. 99) 


ido. oy “ИЧИК ТИЯ 
The left-hand side [rm DF G- gi Gas 


2.2 PT 
“а-а 


1 1 l-—. 
95-56 - с)(с- ЭЛС -а)а- 3l 


Dese 1 1 с-а+а- Ъ+Ъ- с 
- (a- i = a = eta b)(b — cY(c — 2l 


Баа Оо ОСЕР Е 
(a- 500 (ауа 3X9 
кел E АС. 
(ао "walt 
59. Ifa+b=2c, show that "POMPE (0.70. 46) 
ar b— 90, ^ b-c=c-a, 
Now, Rr = у ова, с а 


&-c b-c a-c с-а а-с =a 
60. If ab+be+ca=0, 
prove that (a+ 04-с) =аз +424 з 


~ Забо, (M. UJ 
(8+ 0-0)8 = а + 094084 (а 30-0) (с-а) 
—a*-Fb*-Fc*4- 3l(a-F b-Fc)(ab-I-bc--ca) — ube} 
=a" +b +0? +3i(a-+b-+e) x 0- abc] —a*-- 5.1 св SS ate 


61. It а+у+2=1, ey+yet+enmg and zyz— 5, 


аы. i 
find the value of сылы QN SA 
sys Туға жа 


4 <. 1 1 
Тһ ee 
he D zy) уг Wer yr D 


1 о 
“ағыта 0 atutem) | 
ud y - 1 | 
(#Ну)(=-+ 2) (y+2)(y+z) (e+y)(e-+2) | 
= Зе) |. а ila 
(a-+y)(y+2)(2-a) © (а+у+)(шу tyz+2n)— syz 
2 wo 
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62. Па--%--с-<0, show that 
ala? — b? — c?)--b(b* — с? — a*)4-c(c* — b? — a*)=6abe. 
, (0. U. "49 Sup.] 
atb+c=0, г. а--ӛ--с, 
a?+b2+2ab=c*, or, 92ab-—c?-a?-b?. 
Similarly, 9bc—a? – b? — c°, and 2ac=b°- а – c*, 
Now, the left side of the identity 
=a(2be)+b(2ac)+c(Qab) = 2abe+ Qabe+ abc = 6abc. 
63. Ifa+b+c=0, show that а° +b°+c% 
=8(a2+b?+0%)(a°+b*+c°). [C. U. '50] 
~ atb+tc=0, г. а +b2+c2+2(ab+be+ca)=0, 
2. a+b? +o? = – 2(ab+be+ca). 
Again, °° atb+c=0, .. a? 4- b? -- c? —3abc. 
S(a3-I-53-Fc2)(a34-0* -c) -$ x — 9(ab-- be-+ca) x 3abc 
= — 5abe(ab+be+ca). 
Now, ' atbtc=0, 2. atb=-c, 2 (ab) =-0°, 
or, a°+5a*b-+10a°b?+10a7b° + 5ab*+b° = = с5 
or, a5--b5--c*— – ba*b - 10435 — 10a*b* — 5ab* 
= – bab(a? --2a3b-4-2a5? --b*) 
= - 5ab|(a-+b)(a? — ab-- 5?) d-2ab(a-t- b) 
= — 5ab(a+b)(a? — ab-4- b? 4- 2ab) 
= - Bab x - c(a*--b*-Fab) [у atb=-c] 
—Babc((a-I- b) (a-4- b) - abl 
=5abe{(a+b) x — c — ab} = Babel — ac- be – ab) 
= — Babc(ab-l-ac-4- bc). 
fS a+b" po = &(a3 4-53 --c? (a? +b --с°). 


Exercise 9 


Show that :— 
1. (az-Fby)?*-- (ba — ay)? = (a? 4- b? (x? 4- y?). 
9. 27(a+b+c)® - (2a-- b)? — (254-c)* – (2c4-a)* 
=3(2a+3b+c)(2b+3c-+a)(2e+3a+d), 
8. (a3--52)(c3 -- 23) —(ac-- bd)? -- (ad — Ьо)®. [0. 0, 261 
4. = 05-9 – 2®4+(a+y+2)9=3(2+y)(y+2)(2+2). 
[0. U. '33] 
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5. It a+b+c=0, show that (a+b)(b+c)(c-+a)= 


— abc. 
6. If z—a?- po у 


тса, г-с3- ab, 
prove that ant by cz — (a-- b--c)(z-1-y4-2). [C. U, '27] 
Find the value of a* -- b? +c? — Забс, 


when a=y- z, b=z — 2, 0—c— y. (0. U. '23] 
1t (2+1)" з, chow that z* Lo, 
9. If 2--y— 92, then 

0 чу, (4) #42 


z-z ЛТ [W.B. S.P. '53] 
2-2 y-z aes V gg ; 
10. If z-i—1 ana 0+1=1, then z+1=1, 
. 2 с y 
TIS LE vy--yz-- 22 —1, 
prove that өза ыы) а ңыр, 
12. 


It 2s=a+b-+e, show that s(s— 
A Ф 
18, If a* +b? c2 
14. Па- 


c)--(s - a)(s- b)—ab. 
=ab+be-+ca, then a8 рз 
y+z, b=z+2, с-т--у, 

prove that a9 -|- 53 4- 


+08 3400, 


c*- Зађс= 95° уз „в 


7 Beyz). 

15. If а?у? =1=--03, then (22- VD)" +(ap-+-y2)2 =], 
16. ааа у», b=y? – zy, с=з — Фу, prove that 

2 EU*-Ee* - Salom (a+ y ае зуда [C.U. 44] 
, biel red A 1 1 
17. Tt H +2=0, show that RACE теп 
18. ТІ wy? а — ay Ну ад, then алы = Boys 
19. If a+b-+c=0, prove that 44-44-44 =2Aab+b0-+0q)2 

арс 5,4 E» nr АҒУ 

20. If затар then pet qs 


а 8: [0.0.;М. Ua 

21. (a) If yet, y-- 2-9, 2-8, evaluate &9--y8.L „в 
(0 Te a+b+c=8, +08 +09 = 30, i 
find the value of a? -- 53 


"Fc? - Bab, 
22, Given a+2b+ 8с=0), 


[O. 0, '50] 


find the numerical value of 2c _ a ' 
itm biz [D. B. 981 


93. 


24. 


95, 


96. 


33. 


84. 


85. 
“-а(5- 
86. 
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If a3 = 0-с, b3 —c-Fa, c?—a- b, 


show that At; CL [C. U. '49] 


Па--0--с-0, 
ab bc TUN EET 
Bhow shat ора ee Phoebe "cT оа Раз 1. 
a- b)? (b-c)? (c-a)* — 


(a-b) бе 
Show that (Pea a G- а)а- DUCED D-o) 
(0. 0. '30 ; D. B. '41] 
ЕЗ а? c? c 
If a+d+c=0, then zx pa etr 1. 


If atb+ec=1, 


à-- bc 54-ға | сфар 
show that g MEUM DN 


2ab ata, otdb_ » 
It а= show ; that ES Seeger b 9. [C. U. '20] 


If 9s—a4-b-Fc, 

prove that 55 — (s a)? – (s = 2)? (s - c)? —8abc. 

If atb+c=6, a3-- 53 4-02 =14 and abc— 6, 

find the value of a?--b?-Fc?. 

If a, b, c, d ave all real and (a-4- 5)2 + (54-6)? -Н(е-а)* 
=4(ab+be-+cd), show that wit. 


If a--b4-c—0, show that a? — bc— — (ab-- bc--ca). 
[C. U. 461 


Prove that, 


9 2 2 (b — c)2-- (c — a)? +(a — 0)? _ 
b- Tues dc p^ (5-с)с-а)а- b) 03 


[Р. 0. 1888] 
If ap— a 


т? 
chow Mak Сыра = hey ee +. [P. U. '29] 
qr pr 74 a? 


It 2s=a+b+ c, show that 2(s — a)(s - b)(s - с) 
bY(s = c)--b(s — a)(s — c)--e(s — a)(s — Б) abc. [P.U] 
Prove that {(b- c)2-F(c— a)? 4-(a - 0)?]? 

=2{(Ь- c)*--(c – a)*-F(a- 054, 
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*87. a? — 08 =68 2.2 -a?, 
show that 2- зага см ыы а-ы. (B. UJ 
ЕТ Hints : PON the given condition we have 

2 2 2472 b? -c2 
Ь# =© ta ame a= Eei 

^ 2 

ab-23--b? 92 аз – ра (а- 5) 

А ab-c* _ е 9 


ре Re 9 a-h, 
* a-b a-b 


thus 0-0" p- 5 


c ca == sa] 
b-c ES oe с-а 

Е = 4 that 3 8—9 3 

38. If uu a Prove that д-р 9c?, 


2 1 
[ the right side ананы DOW transpose, ] 
39. Itf 2+у-+2= gyz, Drove that 


G+a)(1+y)(1+z)- (1- 


(0.7. '48] 


=) (1 y) - 2) -4zyz, 


[C. 0, '48 Sup.] 
40. Given az--by—m, by — @у=®% and a* bl 

show that g*--y2 =m? +n?, 
[ Hints: Squaring (az--by) - 


4l. If a? +b3=1 =o 


(0.7. "39, Sup.] 


=m, (bz — ay) = “7, add the results, ..] 


3-44; then lac- og 


)8 +(ad+b0)2 =], 
142. Ita—b-Fc, show that a? — рз _ 8 =Зафо, 
48. Ш а=рз ора - 93, J/—* 92а — ра ang 2—p*-rgà, 
prove that 22 + уз =227, 


[Oxtora] 
{ Hints . 


Нара - (p? - дз) 
vy)? ор; weal 


Here, s+y=4pg ; ty —(2pg--(p3 -g 


= 6р1 р 06 Мот 2% уз = ( 
44, If аа оао 
then (a+b+c)8 =a°+h84 сз 
[From the given condition (0+ 3+ оаа) abe=0 
> (0+) +o\(c4a)—0, 
Now, (4а Ego у в 8% TE 
=a" ъз. 03 
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*  D3-po$-a? 1 ЖР аа 6% Шаа Ер? —o* 
45. Itc 2b 5 TET 12 Sak 

show that (b-+c)a+(cta)yt(atb)ze=atbte, 
[Hints : Substituting the values of z, y and z 


the left sido=b E9024 c° - азу 2-4 (c2 аз - 5%) 
2bc 2ca 


1 


Ela +o —с?)=......[8ев Ex. 37 (pago 38)] 

c — a)? --c(a — 0)? —0 
[W. B. 8. F, '52] 

[Hints: a{b® – сэ – 3bc(b-— c) H- blc? — a? — 3ca(c - a) 

+cfa® – b? — 3ab(a— b)}= – 1b*(c - a)4-c*(a — b) -a*(b – c) 

— 8abc(b — c+c- a--a — D)......] 


46. If a--b-4-c—0, prove that a(b — c)? К 


ys-z ztz-y vty-2 20-8 
47. пт CENT eU show that = Bia 
[G. U. '55] 
1 1. 1 


47. (а) ЕСТ шат 
then either 2-123, or, a*--b? —ab. 
a b c 
48. Ifl--z--z?—0,show that (a-I- bz c2?) - (ава? +c) 


+ (аа --b--cz) 0. [G. U. '51] 
49. It == Буся, y=cz+az, z—ac-- by, show that 
= кча, [E. B. 8. B. '55] 


І+а IFb lc ` 
[Hints: Multiply the numerator and the denominator of the 
first, the second and the third terms of the left side of the identity 
by v, y and 2 respectively. ] 
50. It 4(a?4-5?--c? --d?)—(a-Fb--c--d)?, 
prove that a=b=c=d. ГУ. B. S. B. 52 Addl.) 
[Hints : From the given condition 
4(а3--93--аз--43)-(а--0--с-Ға)з, 
оғ, (a- b)?+(a- c) --(b — c)? 4-(5 — a)? (в — d)?+(c- а)*=0. 
Each term of the left side is а perfect square and is therefore 
he sum of the positive terms is 0, .. each term is 0. 


4.27. e. T 
positiv b; similarly b=c,c=d, ^. а= p=c=d.] 
ае 
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PROBLEMS ON EQUATIONS 


as illustrations. ] 


Examples [10] 

Ex. 1. The half of a cert 

next greater integer by 2, Fin 
Let > be the number, 

Now, 


ain integer exceeds the third of the 
d the number, (0. 0.7111 


from the condition of the problem we have 


2 "aei or, 8c - 2v- 2=12, or, 2--19--9--14, 


the required number — 14, 
[N. B. Here it is stated that the ha 
greater than $ of the next greater int 


number ig represnted by x, 


lf of a> certain integer ig 
eger by 9. Тһе required 


Half of =. The integer next to 
? 18 +1 ana $ of i tH, It is given that 5 is greater than 

2+1 

Paus by 2. 


iHi is subtracted from A the remainder ig 9, 


z5r 


So the equation ig written as 3- eg Now the value of 5 


which is found оп &olvin 
I 


quantity. On Solving the 9quation you will 
get the answer. Two equations are to be formed, if there be 
two unknown quantities, ] 


2. The Present age of а father 
Hight years hence their ages would 


is twice that of hig son, 
present age, 


beas 7:4. Find the son' 


[C. 0, 1932] 
Let the present age of the go 


n be g years, 
-. the present age of the f. 


ather =2n years, 
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Now, by the condition of the problem we get 
2a-F8 1 or, 8z-F82—'/z4d-56, or, #=56-39=94. 


2. the present age of the son— 24 years. 

3. A man pays Rs. 200 more than one-third of his debt and 
still owes Rs. 210 more than what he has paid. What was the 
original debt ? : [C. U. 1913] 

‘Let the original debt be > rupees. 

He first pays Rs. 200 more than one-third of his debt. 


2.6. (52-200) rupees. Не still owes Rs. 210 more than what he 


has paid ; Фе, he has still to pay ($2--200--210) rupees. The 
total debt is equal to the sum of the debts paid and unpaid. 


by the question, we have 2-2--200--5--200--210 
on s- ZT —610, or, %-610, г. 2=610x3=1830. 


The original debt was Rs. 1830. 

4. A monarch who came to the throne at the age of 30 
reigned for j'y of his life. How long did he reign ? [C. U. '30] 4 

Suppose the monarch reigned for 2 years aftar he had come to 
the throne at the age of 30. 

2, Һе lived for (30+) years. 

2. by the question, e=3'(30+«), or, 112=150--52, 

or 60=150, or, 2=95, .. he reigned for 25 years. 

5. Twenty years ago a father was 4 times as old as his son 
and 4 years hence he will be twice as old as his son. What are 
their present ages ? (0. U. 1940] 

Let the present ages of the father and the son be y and y yrs, 

From the two given conditions we have, 

2-90-4(у- 20)...... (1) and 24-4 — 9(y-4)...... (2) 

From (1), 2-4у-- 60...... (3) and from(2), w- 2y—4...... (4). 

From (8)- (4) we have -2y— -64, 2. y=32; 

and from (4) we have s=4-++64=68, 

the age of the father is 68 years and that of the son is 
82 years. 
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; five 
6. А father’s ago is four times that of his elder son and й pa 
times that of hig younger son ; when the elder son has HE em 
three times his present age the father's age will exceed twice 
of hig . Find their present ages. 
younger son by 4 years in [W. B. 8. F. '53] 


Let = be the present age of the father. from the given 


m eu 
condition the ages of the elder and the younger sons are 2 and 5 
f ш 
years respectively. Тһе age of the elder son will be 7x8 yrs. 
f the father and 
after (2-4 yrs. or 3 years. "Then the ages of the 
zc 3 
the younger son will be (2+3) and (+5) years respectively, 
iti 2. (215 
.. From the given condition, (2+) +4, 


or, 2+5=22 2+4, or, ij ^ g—40. 
-. the ages of the father, 
ате 40 yrs., 10 yrs. and 8 yrs, respeotively. 
7. Add 1 to the numerator and the denominator of a certain 
fraction and it reduces to 4 ; Subtract 5 from each and it reduces 
to % ; required the fraction, 


(0. U. 1916] 


From the given condition we have 


the elder son апа the younger son’ 


Let be the given fraction, 


+1_4 2-51 
js Б) sedem gu (2) 
From (1), 


we have 5a+5=4y+4, or, 52-4у--1..(8) 
and from (2), we have 922-10-у-5, 


or, 92- y=5 ·..(4) 
Now from (3) х1 ana (4) x4 we have 


52-4у---1 
82-4у-- 90 
— M ÁI 
Subtracting — 32 


Al, 4% (0557 
and from (4) we have 14-y=5, or, -y=~9, 


.. 7=9, 
“. the төд. fraction 7, 
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8. Find the fraction which reduces to $ when 1 is added to 
its denominator, and $ when 2 is subtracted from its numerator. 


[D. В; 1982] 
Let я be the given fraction. .. from the given condition 
221 2-81 
we have gr (1) ата y ge (2). 


From (1), 22 — y —1...... (3) and from (2), 3x - у= 6...... (4). 
Solving the equations (3) and (4) we have 2—5, y=9. 

the required fraction = $, 
9. The denominator of a fraction exceeds the numerator by 


8, and if the numerator be increased by 7, the fraction is increased 
by unity. Find the fraction. fO. U. 1933] 


Let x be the numerator, then the denominator— 24-3, 


2 


i.e. the fraction - —.—. Now from the given condition we 
2+3 
e+7_ e 2-7 _9%-Е3 
=—— НЕ ‚ 9%--8-- , 
have 228 гет» or, ag nae or, 2e+8=2+7 


or, w=4, .. the required fraction — 7. 


10. A market woman bought а certain number of eggs at two 
а penny and as many at 3 a penny and sold them at the rate of 5 
for two pence losing 4d. by the bargain. What number of eggs did 
she buy ? [D.B. 1927] 


Let ж be the number of eggs bought of each kind, 


Their total cost (2-8) d. and the total selling price 
2 _ 4% 
=(фхэв а= а. 


from the given condition we have $ $774. 


We get on solution 2 —1920. 


the required number of eggs=120 x 2— 240. 
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11. A says to B "Iam twice as old as you were when I 
was as old as you are.” The sum of their present ages in 63, Find 
their ages, [A. U. '81] 

Let 2 be the present age of A апа y be the present age of B in 
years. From the given conditions «+y=63...(1) and 
a= Aly - (z— y)Y*...(2). 
From (9) we have z—4y – 9ш. or, 32 4у —0...(3) 
Solving (1) and (3) we have у=97, .. z—63-927—36. 
the age of A=36 yrs. and the age of B=27 yrs. 
*[ В is younger than A by (z— y) years, when the age 
of А was y years, the age of В was y — (x — y) years. ] 
12. Nine chairs and 5 tables cost Rs, 90, while 5 chairs and 
4 tables cost Rs. 61. Find the price of 6 chairs and 3 tables, 
ІР. Т). "801 
Let 2 rupees be the price of one chair and у rupees be the price 
of one table. From the given conditions we have, 9z--5y —90...(1) 
and 52-+4y=61......(2). Solving the equations 2-5 and у--9. 
7. the price of 6 chairs and 3 tables=Rs.5x64Bs, 9x3=Rs.57 
18. The area of а floor is 199 sq. ft. Най each of the sides 
been 2 ft. longer, the area would have been increased b 
Р + y 60 sq. ft. 
Find the sides of the floor. 


[C. U. 1924] 
Let « feet be the length and y feet be the breadth 


From the given conditions we have zy —199 
and (z--2) x (04-9) —199 4-60. . (9). From(2),zy--254-9y — 948 

or, 192-F2(z-- y) — 948, or, 9(x--y) — 56, or, z--y —98...(3) | 
Now, (@— y)* —(z--y)* — 4шу 982 -4% 192—16. ,.2- = (4) 
Solving (3) and (4) we have 2—16, y —19. ^ 
the length =16 ft., and the breadth =19 ft, 


EC (1) 


14, The perimeter of a rectangular courtyard is 60 ft. If the 
length is increased by 3 ft. and the width be decreased b 


А - 8%, 
the ауте» is decreased by 91 ва. №. Find the damn à a 
courtyard. (0. 0, 1927] 


Let 2 feet be the length and y feet be the breadth, 


Prom th 
first condition, 9(%--у)--60, or, ay —30...(1) й : 


- From the second 


ALGEBRA TIL 


condition, (z4-3)(y-3)—zy 21, or, sy- 8z--3y- 9—«y – 91, 
or, z—9y-4...(9). 

Now, solving (1) and (2) we have z—17, y=13. 

the required length —17 ft. and the breadth —13 ft. 

15. A certain number consisting of two digits is equal to 
eight times the sum of its digits ; if 45 be subtracted from the 
number, the digits interchange their places. Find the number. 

(0. U. 1919] 

Let x be the digit in the units’ place and у be the digit in the 
tens’ place. Then the number = 10у--2. 

From the given conditions we have, 10y--2—8(--y)...(1) 

and 10y--z- 45-10z--y...(2) From (1) we have 

9y — 12 0...(3) and from (2), 9y - 92—45, or, y - = 5... (4). 

Solving (3) and (4) we have z—2 and у--7. 

the required number 10 x 74-2 —72. 

[ №. В, хара y denote the digits only. But the number 
—10y--«. If there is z in the hundreds' place, the number will be 
1002--10у--а. 1 | 

16. The sum of the digits of а number less than 100 is 6 ; 
ifthe digits be reversed the resulting number will be less by 18 
than the original number. Find the number. (0. U. '25] 

The number being less than 100, it is of two digits. 

Let x be the digit in the units’ place and y be the digit in the 
tens’ place, .. the number =10y +7. 

From the given conditions=2+y —6...(1) 

and 10a+y=10y+#— 18---(2). 
From (2) we have 92- 9y— — 18, or, v- y= — Q...(8) 
Solving (1) and (3) we have 2=2, and y —4. 
the required number=4 x 104-2 —42. 

17. A number consists of two digits ; the sum of the digits 
is 11, and if the left digit be increased by 2, it ( the digit ) will be 
equal to 3th of the number. Find the number. [C. U. '36] 

Let the number be 10y+a. From the given conditions 
e+y=11...(1) and y+2=3(10y+a)...(2). 
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From (9) we have 8y+16=10y+2, or, 2y+a=16:--(3) 
Solving (1) and (3) we have 2=6, у--5. 
7. the теаа. number=5 x10+6=56, 


18. The sum of & number consisting of two digits and the 
number formed by interchanging the digits is 110 and the 
difference between the digits is 6. Find the number, (А.Т). 7281 

Let the number be 10y-fa. 

(10y--2)-- (1024- y) —110...(1) and 2-у-6 
or у—ж=б...(о), 
From (1) we get liz-Flly—110, .. £--y —10---(3), 
Now, solving (2) and (3) we have 2=8, 
4. the number is 98 or 82. 


If the digit in the units’ place be greater, the number=98, 
If the digit in the tens’ place be greater, the number=39, 


19. One of the digits of & number is greater by 5 than the 
other. When the digits are inverted the number becomes &th of 
the original number. Find the number, (D. B. '98] 

` Let ж be the digit in the units’ place and y be the digit in the 
tens’ place, .. the number=10y +y, 


y=2, or £$—92,y-8. 


[N. B. Here if the two d 
is less than the original number, 
in the units’ place is less than the digit 
if the new number becomes greater than 
the two digits are inverted, then it i 
the units’ place ig greater than that in 


igits are inverted the new number 
it is evident that the digit 
in the teng’ place, Again, 
the original number when 
8 evident that the digit in 
the teng’ place] 
From the condition we havey- £—b...(1) 

and 102-+y=§(10y-+2)...(2), 
From (2) we haye 80z--8y = 30у- 3х, or, 772-99 =9, 


от, Ts- 2y — 0...(3). Solving (1) and (8) we have £—2,y-1. 
“. the reqd. number=7 x10+2=79, 


20. There is a number of two digits whose difference ig 2, 
and if it he diminished by $ times the sum of the digits, the 
digits will be invertea ; find it, [C.U. 1899] 

Let v be the digit in the units’ place and y be the digit in the 
tens’ place, Г. the number=10y-+ p, Here if the two digits 
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are inverted, the now number is less than the original number, 
2. the digit in the units’ place is less than the other. 
У-а--9...(1), and (10y4-2) - S(z- y)  10z4-y...(2). 

From (2), 20-9 - 32 - 8y— 90s--9y [ multiplying by 9 ] 

or, 15y-91z—0, or Бу-72=0...... (3). 

Solving (1) and (3) we have z—5, and y—7. 

“. the теда. number—7 104-5 = 75. 

21. A number consists of three digits of which the middle 
опе is 0 and the sum 8; the number formed by interchanging 
the digits is greater than the number itself by 198, Find the 
number. [C. U. 1999] 

Let 2 be the digit in the units’ place, 0 be the digit in the 
tens’ place and y be the digit in the hundreds’ place. 

Then the number=100y-+a. 


From the given conditions we have z--y —8...... (1) 
and 100z4-y-100y--24-198......(9) 
From (2) we have 995 — 99/—198 ; or, #-у=9......(3) 
Solving (1) and (3) we have 2--5, y=3, 
the regd, number=3 x 100--5=305. 

22. A number consists of 8 digits whose sum is 10. The 
middle digit is equal to the sum of the other two; and the 
number will be increased by 99 if the first and third digits be 
interchanged. Find the number. [O. U. 1923] 

[N. B. Suppose 895 is a number. Its first digit is 3 (and 
not 5), because while writing 325 we first write 3, then 9 and: 
then 5] 

Suppose the digits in the hundreds’, tens’ and units’ places: 
are x, y and z respectively, 2. the number—100z-4-10y--z. 

From the given conditions 2--у-Ғг--10...(1), z4-z—y...(9), 

and 1002-+10y-+z=1002+10y+a+99...(3), 

From (1) and (2) we have z--(z--z)--2—10, or, 2(a-+z2)=10, 

or, #-2=5...(4). From (3), 992 - 992--99, or, 2-2=1...(5), 

Solving (4) and (5) we get 2—3, 2—9, and ., y=5, 

the reqd. number—25(1004-5 «104-3 —953. 
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23. A number consists of 3 digits, each greater by 2 than 
that which precedes it ; if 16 be subtracted from the number, 
the remainder will be less than 20 times the sum of the digits 
by 10. Find the number. 

Let « be the digit in the hundreds’ place. Then from the given 


condition the digit in the tens’ place is 2--2 and that in the units’ 
place ів 24-4. 


the number = 100z--10(»4-2)--(z--4)—1112z--94. 
From the given second condition we get 111z--24 — 16 
—90(z-4-z--2--c4-4) - 10, 

or, lllz--8-60z4-110, or, 512—102, 


s Ф=9, 
‚'. the required number-—111x 24-94=946, 


24, A number consists of threo consecutivo digits. If the 
digits are reversed, the difference of the numbers ig 93 times the 
greatest digit involved. Find the number, (0. U. 1939] 

Let = be the digit in the hundreds’ place, 2--1 that in the 
tens’ place and «+2 that in the units’ place, 


2. the number 1002--10(2--1)4-(а--9)- 1115.4. 19. 
From the given second condition, 


1100(z--2)--10(24-1)--21 - (111 2)— 
or, lllz-4-210-111z-19— ak ета), 


885-66, or, 332—183 NLIS 
the required number —4X1114-12— 456 зы 
25. А boat goes up-stream 3 


‚ же 0 miles and d d 

miles in 10 hours ; it also goes Up-stream 40 CA an 
stream 55 miles in 13 hours, Find the rate of the st; к. 
the boat. x. d a 


[D. B. 1949] 
Suppose that the boat goes z miles per hour if there be 
no current, and that the current flows at th 
2 к 
per hour. PIT mir 
Then it is clear that with the current the boat goes z--y 
miles per hour, and against the current, 2 — у miles per hour 


Hence, the time taken to go 30 miles Up Sbream— ^^ hours, 
-у 


and the time taken to go 44 miles down stream: 


== rue hours. 
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Now, from the given conditions of the problem we have 
807, 44. 10: (1) жа ск =13...(2). 


z-y zy 2--у 
From (1) x4 and (2) х 3, 120 176 -40 
2-у zy 
ang 220 4.165 —39 
і2-у zy 


es (Subtracting) =, ху. mdy-1l...(3). 
sty 


Now substituting the value of z--y in (1) we get z— y =5...(4). 

Solving (3) and (4) we get 2=8, y=3. 

Thus, the rates of the stream and the boat are 3 miles and 
8 miles per hour respectively. 

26. A man rowing at the rate of 5 miles an hour in still water 
takes thrice as much time in going 40 miles up a river as in going 
40 miles down з find the rate at which the river flows. [0.0. 1935] 


Suppose the current flows atthe rate of х miles per hour. 
7. the boat goes 5-2 miles per hour up-stream and 5+2 


miles per hour down stream. .. the boat takes о and EL 
hours to go 40 miles against and with the current respectively. 


40 T DN 


40 = — —— =———— 
5-2 "Xppa о Беа Ste 
or, 54-z—15-3z, or, 4ш=10, ©. w=25. 

the river flows at the rate of 23 miles per hour. 


Now, from the given condition, 


27. A personrowed down a river, a distance of 70 miles in 
10 hours with the stream and rowed back again in 70 hours. 
Find the rate of the flow of the river per hour. (0.77. 1941] 
Suppose the rates of the stream and of the boat are 2 and y 
miles per hour respeotively. 
From the given conditions we have 
10(z4-y)—70...(1) and 70(у- 2) — 70...(2). 
From (1), z4-y —7...(3) and from (2), y - 2—1...(4). 
Solving (3) and (4) we have 2=3. 
the rate of the stream is 3 miles per hour. 
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Solution of problems relating to clocks 


(1). The dial of the clock is divided into 60 equal parts, each 
part being called a 'minute-division' or ‘minute space’. 


(2) While the minute-hand makes а complete revolution 
round the dial, that is, moves through 60 minute-divisions, the 
hour-hand moves through only 5 minute-divisions. Therefore in 


a given time the hour-hand moves so or ys of the space moved 
by the minute-hand. 


(3). (а) When the hands are coincident, the number of 
minute-divisions between them is zero. (b) When the hands 
are opposite to each other, the number of minute-divisions 
between them is 30. (c) The hands are said to be in the same 
straight line (i) when they are either Coincident or in the same 
straight line being opposite to each other in direction, (d) When 
‘the hands are at right angles, 


the minute-hand will be either 
ahead of or behind the hour- 


hand by 15 minute-divisiong, 
28. Find at what time between 7 and 8 o' 


s clock the hands of 
a clock are coincident. [O. U. '33] 

Let the time be z minutes past 7, when the hands of the clock 
are coincident. 


At 7o’clock the minute-hand ig 85 minute divisions behind 
the hour-hand. .. the two hands to be coincident between 7 
and 8, the minute-hand has to gain 35 divisions 
hour-hand. Over the 


Now, in z minutes the minute-hand moves m minut 


^ e-divisions. 
and ihe hour-hand moves 19 minute-divisions, 


ROM vm EUM 

LET. 35, or, 19 =35, or, 2—Hix360—519— 985. 
*. The two hands will be coincident at 3843. mins. past 7 
29. When between 4 and 5 001 


ock will th E 
be opposite to each other ? 9 hands of a clock 


Suppose it is 2 minutes past 4 When the hands of the clock 
are opposite to each other, 


At 4 o'clock the minute hand is 90 
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minute divisions behind the hour-hand. the minute hand has 
to gain 20 divisions over the hour-hand to coincide with the 
hour-hand and then again it has to move 80 divisions more 
than the hour-hand, 2.6., 50 divisions more inallso that the two 
hands may be coincident. 


NR NE RIT ee 
^ 8-19 50, or, 13 =50, or, llz—600, .. Ф-54тт. 


2. the required time is 543% minutes past 4. 
30. Find the time between 3 and 4 o'clock, when the hour 
and minute hands of a clock are in the same straight line. 
[O. U. 1934] 
Let the required time bec minutes past 8. They will bein 
the same straight line (1) if one hand coincides with the other 
and (2) if they are opposite to each other. к 
In the first case, ‘Г ab 3 o'clock the minute-hand is 15 
minute divisions behind the hour-hand, 
2- il or, D 215, or, 2—3g-10f. 
In the second case, '". the minute-hand has to gain 15 minute 
divisions over the hour-hand to coincide with the hour-hand 
and then again it has to move 30 divisions more than the hour- 
hand to be opposite to each other, 


D x 115 2 
а= 2, ITA, 2 w=49rr. 
2-15 154-30, 13 5 c T 


the two hands are in the same straight line at 16x mins. 

past 3 and at 497r minutes past 3. 
81. Find the time between 4 and 5 o'clock when the hands 
of a clock are at right angles. (0. U. 1935, 1945] 
Let the required time be v minutes past 4, The two hands 
are at right angles when the distance between them is 15 minute- 
divisions. At 4 o'clock the minute-hand is 20 minute-divisions 
behind the hour-hand. .. (1) if the minute-hand gains (20 - 15) 
or 5 divisions over the hour-hand, the distance between them 
is 15 minute divisions. Again (2) the minute-hand has to gain 20 
divfsion3 over the hour-hand to coincide with the hour-hand and 
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then again it has to gain 15 divisions more i.e. (904-15) 
or 35 divisions in all t 


о be 15 minuto divisions apart from the 
hour-hand, 


z- 1675...) and s- 15=35...(9) 


From (1) we have 112--60, 


From (2) we have 112—490, 


At бүт mins. past 
hands will be at right angl 


32. A clock is 19 


= 5, 
t= 383%, 


4 and 384& minutes past 4 the two 
es to each other, 


minutes too fast at noon; it loses 
2$ minutes an hour, What is the true time when the hands are 
at right angles between 3 and 4 o'clock ? [C. U. 1936] 
Suppose it is c minutes past 3 when the hands aro at right 
angles, 
= 11 
* €-Y15715-15, or та 730, = 39,8. 


Or, 3 hrs. 90,8. min., or, 
The clock loses 2$ minutes а 


while that clock shows 
clock will show 60 minutes, 


12 min, ) 
2708 minutes, 


n hour, 


(60 - 21) or, 57% minutes, the true 
if that clock Show 2208 minut Ө 
9942 x азов min., or, 2804 Е т АЮ MS 
inutes past 8. 
89. When will the hands of а clock 
be 10 mi 

between 5 and 6 o'clock 2 Minutes apart 
Hints : Suppose it is > 


minutes past 5 when th 
clock are 10 minutes apart, ops 


z 
uid a 7 or MR 

v 12 ( ) ( ) or, g 1295--10).. (о) 
From (1) we have 2=1674, From (2) we have ЕГЕН 
-> the required time is 1634 mins, 


» Ог, 98: mins, pasb 5. 
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34. A man who went out between 4 and 5 P.M. and returned 
between 5 and 6 Р.М. found that the hands of his watch had 
exactly changed places. When did he go out? [0.0. '30, Addl, '51] 

Suppose it was z minutes past 4 when the man went out and | 
at that time the hour-hand was at the point B between 4 and 5 
o'clock marks and the minute-hand was at the point О between 5 
&nd 6 o'clock marks. 

Now at т minutes past 4 the minute-hand was at a distance of 
æ minute.divisions from the 12 o'clock mark and the hour-hand 
was at a distance of Тат minute-divisions 
form the 4 o'clock mark. Now see the 
figure :— 

The аге АС = 2 minute-divisions. 


The arc AB— (20-2) minute-divisions. 
Тһе атс ОКА-(60-а) .. S 
The are В0-2- (204-£) minute-divisions. 


While the man was out, the minute-hand moved over the aro 


CKAB, %.., (60 = s+20+2) minute-divisions and the hour-hand 


moved over the arc BO, 2.0. 6- (0+2) minute-divisions. 


The minute-hand moves 12 times the hour-hand, 


2 т 112 
. A es д -= =]1g- 240 
. 60 220-45 13 (02. or, 80 12 112 


ог, 4592390, .. д =5800= 96128. 
the man went out at 26118 minutes past 4. 
43. A man who went out between 3 Р.М, and 4 P.M. and 
returned between 4 P.M. and 5 Р.М. found that the hands of the 
clock had exactly changed places. When did he ge out ? When did 


he return and how long did he stay outside ? (cf. O.U. 1949] 


[ The Second Method] Suppose the man went out at в 
minutes past 3 and returned at y minutes past 4. The hour-hand 
2 


CA Y s bx Y % x 
goes 10 and 19 minute-divisions while the minute-hand goes 2 and 
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y minute divisions respectively. .. When the man went out, 


the hour-hand was at a distance of 15-15 minute spaces írom 


the 12 o'eiock mark and on his return at y minutes past 4, he 


found the minute-hand at that position, .'. ШЕН еее), 


Again, when he returned the hour- 


hand was аба distance 
+5 
ot 90 19 


minute divisions from the 19 o'clock mark, where the 


minute-hand was when the man previously went out, 


5 2720-4 .......(а). 


On solving (1) and (2) we got 2-21 


“. the man went out at 21355 minutes past 3 в 
at 16118 minutes past 4, and he Stayed outside for 5 
i.e. the interval between the above two times, 


tis and у=161+ , 


nd returned 
бүр minutes 


HOLLOW SQUARE 


The number of men in a solid Square having y men in the front 
row=g?, 


The number of men in a hollow 


having « men in the fron! 


2-8х9)*%, Thug the 
general rule is this: the number of m 
deep having д men j 


Trange his regime 
if he hag 800 more men, he coul 
OW Square 4d 


i Ө 
3 deep, nt in a hollow squar 


d have &rranged them 


Biment, (007,740) 
8 front row in both the 
the number of men in the first Square 


; number of men in th 
formatione, 


.. 


22° -(s-3y9 3—3 _ 
and that in the second Square = 2 cu ( 


(2-4 а)а _ 
But he had 800 men more in t 


he second formation, 
-8)%- 800 


€ — 6)2...(1) 


= 8)2-+.(2) 
^A g*-(g-gjgogs. (ш 
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or, z? — z?--19z — 386—z? — x? -- 16x — 64 - 800, 
or, 41=898, Г. -2—907. -. from (1) the гед. total 
number of men= 207? - (207 — 6)? —907? – 2013 
=(207+291)(207 — 201) 2408 x 6— 2448. 


37. A company of men is formed into а hollow square 10 
deop. If the company be increased by 1600 men, the whole 
number may also be formed into a hollow square 10 deep so that 
the front in the latter formation shall contain twice the number 
of men contained in the front of the former. Find the original 
number of men. [C. U. 1905] 

Let т be the number of men in the front row of the first 
formation. 2. its total number of men—z? — (x —20)*. 

Then 9 is the number of men in the front row of the second 
formation. 

the total number of men in the second formation 
— (92)? – (8« - 20)*. 
Hence, æ? — (#- 20)? —(22)? — (дж — 20)? — 1600, 
or, &3— 24-40 — 400--4а%- 4g? +80x-— 400 — 1600, 
or, 402-1600, 5 $40. Қ 
tho required number of men =40° — (40 - 20)? —1900. 


.. 


88, А general wishing бо draw up his regiment in the form of 
a hollow square found that he had 50 men over when it was 4 
deep, but that he wanted 50 men to complete it when it was 5 
deep, the number of men in the front being the same in both 
cases, Find the number of men in the regiment. [C. U. 1903] 

Let ш be the number of men in the front row of the two 
arrangements. 

е. in the first square z? —(:—8)? men were arranged and 
50 men were over, 

the total number of men—z* — (v — 8)? 4-50. 

Та the Bend square the total number of men-z*-(s- 10): 

and it required 50 men more to complete it. 


æ? — (0-10) =a? - (x — 8)?-- 504-50, 


122 CORE MATHEMATICS IN ENGLISH 


or, 25-234 -905- 100=2? 


-а2--162- 64--100, 
ог, 4ш--136, 


5-84, 
the required total number of men—342 — (84- 8)? --50 
=342- 26%--50--530. 


89. А regiment ot Soldiers was marching in regular column 


- With 5 men more in depth than in front. On the enemy coming in 
Sight the front was increased by 405 men, and by this movement 
the regiment wag drawn up in 5 lines, Find the number of soldiers 
in the regiment, [C. U. 1937] 


arrangement, 
The total number of mon = g(z-- 5), 
‚ In the second arran men in the front row 


=2+405 and depth=5, 2 the total number=5(2-+405), 
a(z--5) — 5(2--405). 


or, 2* "Fr 5:--9095. 
Or 2*-9095, “gs A/2095 — 45. 
^ the теда. number of men=45(45-1 5)— 9950, 

40. Aman bought an equal number of two kinds of mangoes, 
one kind at 945. each and the other at 14, Зр. each, It he had 
spent hig money equally in the two kinds, he would have had 
9 mangoes more, How many of each kind diq 


Let z be the nu 
of 2 mangoes of th 
kind — 55 annas, 


he buy ? (0,0, 43) 


each kind, The cost 
hat of the second 


mber of mangoes 


bought of 
Ө first kind= 


2v annas and $ 


the total = ( So). 182 
6086 = (27. 2) o 4 98. Ш he had spent his 
money equally, the 


cost of each kind of mangoes would be 
132 


ra 7 or of mangoes of the first kind 

т 182 

унш шт ot 16 854 the number of the Second kind 

= 130 4 132 13v 132 

E 8 х5 10 16 T 10 PLE Per 
z=80, 


he bought 80 Mangoes of each king, 
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41. A person bought an article and sold it at a profit of 
6%. Had he bought it al 4 р. с. less and sold it at Rs. 9.6 as. 
more, his profit would have been 12%, For how much did he 
buy it ? [C, U. 1944] 

[ Vide Example 37 of Profit and Loss in arithmetic. ] 

Let the cost price of the article be д rupees. If it issold at 
a profit of 6%, the selling price—189$ 2 rupees. 

Had he bought it at 4% less, the cost price would have been 
буа rupees, 

Again, if the article worth soos rupees be sold at a profit of 
19%, the selling ргісе= 14$ x 305 2 rupees. This selling price is 
greater than the first selling price by Rs. 2.6 as. ог Rs. ЭР. 

679r _ 53% 19 192 19 


12x96 ,—108 9 29422 997. 
воз = 28024-2, or, 625 50 8° 3950 8° 


4o g—i$Bx1259—1563. ©. thecost price—Rs. 156. 4 as. 


49. A man rode a certain distance at a uniform rate in 9% 
hours. If the distance had been a mile less and his rate per 


hour 2 miles more, he would have taken half an hour less. Find 


his rate. [D. B. 1930] 


Suppose the man rode at the rate of z miles per hour. He rode 
the whole distance in 24 hours. 


the distance—z x $ miles = 52 miles. 


Now, from the given condition we have 


ойт 
2 d ie Бю: А) к 
2222 %-%. ог, аа 9, .. @=10. 


the man rode at the rate of 10 miles per hour. 
[те distance being 1 mile less 16 is 5e 1 and the speed being 
9 miles more it is 219 and the time taken being $ hr. less 
it is 24- a} 
43. The manager of a boarding house having already 50 
boarders, finds that an addition of 10 more boarders increases 
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the gross monthly expenditure by Rs. 
average cost per head by Re 18 
originally amount to ? 


20, but diminishes tho 
What did the monthly expenses 


[D. B. '99] 
Let z rupees be the original monthly exponses, 


the original number of boarders=50, 


/. the average expenses per head were 80 rupees, 


The inereased number of boarders= 


(50--10) or 60 and the 
total monthly expenses = (1-90) rupees 


* the average cf monthly expenses = 2120 rupees, it is lesg 


015. 
BO EE арры, 


nses= Rs, 400, 


than the previous average by Re, 1, ,*, 


2 respectively, 
Conditions АҒАН (1) 
апа tore Poe rpg ty 
Now, 82--Зу-у-;- 8 or, 8¢+ 
y , A E В, 
Again, 32--3y— 2-р, Or, 2043y _ 2=3 (4) 
“5 from (3)-- (4), Om 5y-9smQ, (у o dene 


2=0......(5) 
апа 05 5, бабу Бг 385 
Subtracting) — 72= — 385 Я = 
ош from (1) we haye By =77 55-98, | (6) "t 
“tom the lash Part of (2) we have y вы“ (7) 
Solving (6) А PR 


Quantities of wing and water 9 


Suppose д ачап 


y is taken from 
quantity from the вөсо : 


he 1 
nd mixture, s mixture and y 
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-. the first mixture of z contains ёт of wine and $e of 
water. The second mixture contains $y of wine and $y of water. ` 
In (x+y) of the mixture the quantity of wine=3a+$y, 
and the quantity of water=$a-+$y ; 

getiyssetty, or, %/-футіш- іг, 
or, Ті, ^ 5.5, -. the required ratio=5 : 9. 


[ N. B. Hore in the last mixture if the ratio of wine and 


stv 


=] 
satay 


water=8: 4 (say), then ris to be ascertained from 


46. The boarders in a hostel found that the rooms were 
8 too few for each to have one, but 10 rooms would remain 
empty if each room was occupicd by two. Find the number of 


boarders and the rooms. 


Let z be the number of boarders and 2-8 be the number of 
rooms. If each room was occupied by two, $z rooms were needed 
for 2 men. 5 

1. @-8=42+10, or, 2- $2—10--8, or, 32—18. /. 2—36. 

the number of boarders = 36, 

and the number of rooms—36 – 8 —28. 

47. The hypotenuse of a right-angled triangle exceeds one 
side by six inches and the other side by в foot. Find the area of 


the triangle. 


Suppose the hypotenuse=s inches, .. the other sides are 


2 — 6 and z — 12 inches respectively. 
2. (2— 6)2--(z - 12)? —2?, or, z^— 125-36-27 – 242-144 = 22, 


or, 23-3624-180--0, ог, (z—30)(z—6)—0, .'. 2=30, or 6. 
the hypotenuse=30 inches. Here 6 inches is not taken 
into consideration as it will make the length of other sides absurd, 
The other two sides=24 inches and 18 inches, 
1. the reqd, area=% x 24 Х 18 sq. inches = 916 eq. inches. 


48. At an election there were two candidates A and В, 
$ of the electors voted for A who was elected by a majority of 
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200 over B, while $ of the electors did not vote at all. How 
many electors were there altogether ? [A. U. 1934] 
Let z Бө the number of voters, 2. À has got $z votes and B 


(%- %)г votes or 1%2 votes ( 7 $ of the voters only voted and 
A has got $ of the total votes). 


32-182=900, or, Yk2—900, 
<. the total number of Voters = 1500, 
49. Two boys start to, 

12 miles in the same 
and arrives at the end 
their rates of Walking 


z= 2029%15 1500. 


gether to walk 33 miles. One walks 
time that the other takes to walk 11 miles 
of tlie journey an hour beforehand. Find 
in miles per hour. (0. 77, 1909) 
Suppose the first boy walks z miles per hour, 


the first boy walks 19 miles, while the second walks 11 


miles, .. Ње second boy walks ue miles per hour, 


“. To go 33 miles the first boy takes 33 hrs, and the Second 

38 36 . 36_33 COME MET 

boy ie hrs. or % hr&, 2, we +1, or, aol 4 а 
the first bo 


Y walks 3 miles and the Second boy 3x4} or 
24 miles per hour, 


Exercise 10 


ІР. U. 1918] 
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4. The sum of two numbers is 61 and twice the first number 
exceeds two-thirds of the second by 10. Find the numbers. 
[D. B. 1949] 


5. A man distributed Rs. 100 equally among his friends ; 
if thero had been five more friends, each would have received one 
rupee less. How many frionds had һө? ГА. U. 1932] 

6. A motorist does a journey of 80 miles in 6 hours. During 
the first part of the journey he travels at the rate of 10 miles 
and during the latter part at 18 miles an hour. How far does he 
travel at each rate ? [C. U. '18, '29] 

7. A number consists of two digits. The sum of the digits 
falls short of the number by 54; if the digits bo reversed the 
number exceeds the old number by 97; find the number. [P.U.'35] 

8. The product of two numbers is 18225 and the quotient 
when the larger number is divided by the smaller is 81. Find the 
numbers, [0. U. 1945] 

9. I bought а certain number of articles at 7 for 6d. ; if 
they had been 18 for 1s. I should have spent 64. more. How 
many did I buy ? [D.B. 1939] 

10. Find a fraction which becomes $ on subtracting 1 from 
the numerator and adding 2 to the denominator and reduces to $ 
on subtracting 7 from the numerator and 2 from denominator. 

[C. U. 1928] 

11. A man's age is 4 times the sum of the ages of his three 
children and in 8 years it will be twice the sum of their ages. 
What is the man's age ? [P.U. 1930] 

19. A number consists of two digits. The digit in the tens’ 
place is 3 times the digit in the units’ place. If 54 is subtracted 
from the number, the digits are inverted. Find the number. 

[C. U. 1943] 

13. A certain number between 10 and 100 is 8 times the sum 
of its digits, and if 45 be subtracted from it, the digits will be 
reversed. Find the number. [C. Т). 1919) 

14. Reverse the digits of a number and it will become $ths of 
what it was before ; and also the difference between the two digits 
isl. Find the number. (0. U. 1883, 49 Sup] 
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15. At what time between 9 
a watch (1) coincident, 
angles and (4) 19 minute-spaces apart ? 

16. A man who went out for an evening walk between 5 and 
6 returned between 6 and 7 and found that the hands of the clock 
had exactly changed places. When did he go out ? [O. U. 1944] 

17. A watch is 10 minutes too fast a& noon iif it loses 9 


minutes in 1 hour, find the true time when its hands are at right 
angles between 2 and 3 o'clock, 


18. In а lake the tip of a lotus- 
the water. Forced by the wind, 
at a distance of two cubits, 


and 3 o’clock are the hands of 
(2) opposite to each other, (3) at right 


bud is half a cubit above 
it begins to move and just sinks 
Find the depth of the water, 


er ; find the 

number of men, (6. U 48, 0. U. 1887] 
810; but it it had been 
een $ of the former loss, 
[O. U. 1949, Adal.] 
If he had received 
Veraged a half-penny 
ore. How much did 
ШОП, 1921, Addl.] 


20. А horse was в 
Bold for Rs, 1050, 
Find its rea] value, 

21. Abo 


old at a loss for Вз. 
the gain would have b 


Y spends his mone 
4 more for his money, 
each lees ; if three less, a 
he spend ? 


yin oranges, 
they would have & 
half-penny each m 


as in going 30 miles 
tate at which the river flows, 


A mi 
and another in th 
kinds of mixture be 
the ratio of 81: 29 


24. How much gold, 


» at Rs. 90 a tola, must i i 
14 tolas of Rs, 15а tola, во that the mixture гь 
a bola ? 


may be worth Rs, 18 


ine and water in the ratio of Б: 3 
15. In What ratio must the two 
© а mixture of Wine and water in 


Ө ratio of 4 
mixed to giy 
2 3 


did he take ? 
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26. A number consists of two digits, the digit in th its’ 
place being four times that in the tens’ place. 5 If the dinis s 
inverted, the new number increased by 2 equals three times the 
old number. Find the number. [O. U. 1901] 


27. Two men, 40 miles apart, walking in opposite di i 
meet in 6% hours ; but if one of them had doubled his pao 0 
would have met in ths of the time. Find their respective 
speeds, [P. U. 1931] 


98. А man rows 30 miles down a river in 6 hours and 
returns in 10 hours. Find the rate at which the man rows and 
also the rate at which the river flows. [P. U. 1933] 


29. A number consists of two digits ; the digit in the tens’ 
place is twice the digit in the units’ place; if 36 be subtracted 
from the number, the digits are inverted ; find the number. 

[O. U. 1946] 


30. The number of months in the age of а man on his birth- 
day in the year 1875 was exactly half of the number denoting the 
year in which he was born. In what year was he born ? [A. U.] 


81. A boy buys a certain number of oranges at 3 for 2d., 
and one-third of that at 9 for1d.; at what price must he 
sell them to get 20% profit? If his profit be 5s. 4d., find the 


number bought. [D. B. 1936] 
39. Find the time between 1 and 2 o'clock when the hands 
of a clock are at right angles. [O. U. '48] 


88. One customer buys 141. of tea and 10 lb. of coffee for 
£9. 8s, and another buys 11 10. of tea and 15 Ib. of coffee for 
£2. 4s. 64. Find the price of tea and coffee per Ib. [D.B. '40] 


84. A number consists of three digits each less by unity 
than that which follows it and if 3 be subtracted from the number, 


the remainder will be 20 times the sum of the digits. Find the 
number. [G. U. '48] 


35. P and Q start at the same time from Howrah and 
Madhupur and proceed towards each other at the rate of 20 and: 


30 miles respectively. They meet when Q has proceeded 36 miles 
farther than P. Find the distance between Howrah and 


Madhupur. [0. 0, 491 
36. If 40 men be arranged into a hollow square 9 deep, 
find the number in the front. [B. 0. 8, '50] 


37. Ifthe numerator of a certain fraction is doubled and its 
denominator increased by 1, its value becomes i; but if its 
denominator is doubled and its numerator increased by 1, its 
value becomes $. Find the fraction. ГЕ, В. S. B. 55] 
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GRAPHS 


М.В. (1) Let XOX' апа YOY' be two given straight lines 
intersecting at the point O at right angles to each other ( vide 
Fig. no.1). Each of the straight lines is called an axis of 
‘co-ordinates, XOX’ being the «a-axis and YOY’ being the y-axis, 
and the point O is called the origin. 

(2) The distance along the straight line XOX’ or the z-axis 
from the point O to the right is taken as positive and that to the 
left is taken as negative. And the distance along the straight line 

YOY’ or y-axis from the point О above XOx 
positive and that below XOX’ is takin as negative, Every time 
when you are to draw a graph, you should draw the co-ordinate 
axes just as is shown in the diagram and not otherwise. 

(3) The perpendicular distance of & point from the y-axis 
із called the abscissa of the point and this distanc 
along the z-axis. 


is taken as 


e is taken 
The perpendicular distance of a Point from the 


a-axis is called the ordinate of the point and this distance is 
taken along the y-axis, The abscissa and th 


8 ordinate of a point 
are together called its co-ordinates, 


(4) If the co-ordinates of a Point be given, it can be plotted 


then the ordinate within brackets 
(5) Generally 


2c От а millimetre as we like, Two 
Or more small divisions may Conveniently taken to 
represent the unit of length. 


Whenever you draw a graph 
| graph, 
never forget to mention the unit of length chosen by you. 


(6) The Co-ordinates of the origin O are (0, 0) 


Examples [11] 
1. Draw the graph of 6g- Ty —49, 


[N. B. Place y of the 1 4 (С. U; 1941] 
other terms on the right. 


y on the left, multiply bo 
equivalent expression, 


и there lS negative Sign ( — ) preceding 
th sides by -1, Then write y=the 


ALGEBRA 131 


Now, corresponding to а chosen value of z, we geb а corres- 
ponding value of y from the given equation. Those values will 
represent the co-ordinates of the points on the graph. It is 
preferable to have integral values of z and y. Thus tabulating 
the co-ordinates of at least three points, the points are plotted 
on the graph paper with a chosen unit. Then the straight line 
drawn through these points and produced both ways is obtained 
as the required graph. ] 

Here 6z- 7y—49, or, -7у--49-бт, or, Ty=6a— 42. 
whence | The value ойс| 0171 — а 


The value of y| -6l 0| -12 


D —.62— 49 
. y= ЕСТЕ 
In the graph paper two axes XOX’ and YOY’ intersect 
at right angles at the 
origin O. Now the points 
(0, —6), (7, 0) (- 7, - 12) 
are plotted on the graph 
paper taking one small 
division on the graph paper 
as the unit of length. 
We have the straight line 
AB by joining those points. 
This line is the required 
graph of the equation. 
(See the st. line AB of 
the diagram No. 1) ] 
[N.B. Every time you are to draw the graph of an equation 
you must show the two axes, tables of values of z and y and 
the unit of length chosen by you. The co-ordinates should be 
noted by the side of each point plotted. The graph should be 


drawn with a pencil very neatly. ] 


д, Draw the graph of 2-1. [O. U. 1936] 


Here, 5+9=1, ог, 324-90 = 6 (multiplying both sides by 6) 


or, 2y=6- 82, .. y- 9-38, whence Value of e| 0| 2] -2 


valeoty|3] 0| 6 
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One side of the small Square on the graph paper is taken 


as the unit of length, The straight line CD is the required 
graph. [See Fig. No. 1] 


8. Draw the graphs of (i) 2—3, (i) y— —4, (iii) а=0, 
(iv) у=0. 

Draw the above graphs taking one side of a small Square on 
the graph paper ав the unit 
of length, 

(i) The equation is 
2-9 (constant), so it is 
evident that whatever be 
the values of Y, the corres- 
ponding values of y will 
always be 3. .. the points 
8, 0), (3, 4), (3, -9) etc. 
will be on the graph, On 
drawing the graph itis seen 
that the required graph is 
the straight lineAB parallel 
its from the y-axis, (Vide 


[N. B. Itz--3, the required graph ig the straight line 
Parallel to the y-a 


хів at а distance 


of 3 units from it in the 
the z-axis, 


negative direction of 
(4) у= 74. Here the points (1, — 4), (2, - 4), (5, — 4) ete. 


will lie on the graph, The graph is the Straight line CD parallel 
to a-axis at a distance 


3 of 4 units from it, but in the negative 
direction. [Vide CD of diagram No, 2] ' | RU 


(iii) The graph of the e i i 

$ ; | Quation а= 0 i, the y-axis, де, the 
straight line YoY’, Here, (0, 1), (0, 2), (0, - 8), etc, ате points on | 
the graph. 


(iv) The graph of the 


i г =0 is the z.axi or the 
straight line XOX’, Here, (1,0), ( Z-axis 
on the graph, 
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4. Draw the graphs of 3z--4y—925 and 4z—3y—0 and 
measure the co-ordinates of their point of intersection. [C.U. '14] 
32z4-4y — 95...(i) 
or, ne аша За, The straight line drawn 
Dry 5-4, from through the points (3,4), 
ИИ [31-1] -5 (-17, (- 5, 10) is the required 
y| 4| 7| 10 graph of (i) [See Fig. No. 3] 


Fig. 3 
4w- 8y=0...(ii) or, -3y--4z, or, 8у--4т, 
4 2|0|8|-8 The straight line drawn 


ГА 
os Bt Жене y| 0141 —4 through the points (0, 0), 
(3, 4), (- 8, — 4) is the required graph of (ii). [Fig. No. 3] 
The co-ordinates of the point where the two graphs intersect 
are found to be (3, 4). 
[N.B. The two graphs must be drawn with reference to the 
Same co-ordinate axes, if the co-ordinates of their point of 


intersection are to be determined. ] 
Ех. Б. Draw the graphs of 3=-2у=6 and 2z--3y—0 and 


measure the angle of intersection. [С. U. 1939] 
Here, 82-2у--б...... (i), or, —2y=6— 3z, or, ду= — 64-32, 
; -6--8s оное 51.0] 21 4 


decern ite ul -3|0| 8 
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Again, 22-F3y—0..... (i), or, Зу= — 92, 


= 9c zlo| 8|-з 
ES ере 0|-2| 9 


Fig, 4 


two graphs, 


(1) By measuring wi 
to be 90° or a right angle, 


Otherwise : (2) From PR 


th a protractor we find each angle at P 


AB? —95 and P42 +PB? 
AB? —PA*-Epps A 
[ N. B, The two 


= 3-4 = 95. 
LP=] right angle, 
graphs must intersect at tight angles, if the 

Sum of the product of the coefficients of 2 of the two equations 
and that of the coefficients of y be 0. Here the two coefficients 
of z are 8 and 2 and their product ig 6, and the two coefficients 
of y are — 2 and 3 and their Product is ~ 6, 

Now 6-6=0, 2Р=1 right angle, ] 
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6. Draw the graph of the expression ES and find its value 


from the graph when z—3 
z for which the given expression is.0. 


The graph of CIS is the 
same as that of the equation 
ya. From the equation 


азаа 1018 
7181 114 


Now the graph PQ is 
drawn by taking one side 
of the small square on the 
graph paper as the unit of 
length. [See Fig. No. 5] 

Now it is evident from the 
graph that if 2—3, then y=3, 

and if z— 


7, Solve graphically 3a=17 -2y and 3 


ІШЕГІН! 
BÉ + | 
HHHH О; | 
ГЕНІН N бе) 
НЕЕ ГІ 3,4) 
| -FE-EDAK о,2 ви ЕЕ 
ү X 
XU ERU zO Chae 
ЕЕ munaan 
r1 H1 ILL L| 
- EE 
ЕНЕНЕ ЕР ЕЕ 
Fig. 6 


ordinates of the poin 
*. the required 


[D. B. '34] and also find the value of 


Fig. 5 ` 


— 3, the given expression, i.e. y — 0. 
y=20+6. (A. 0.'97] 


32-17 - 2у-“(і), 
or 9у--17- 32, 


2101-3816 
wh TE 
ее 


The two graphs 
are drawn, taking 
one side of the small 
square on the graph 
paper as the unit 
of length. The co- 


+ where they intersect are found to be (3, 4), 
solution is 23, y=4. 
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8. Solve graphically SAD 


8-a 


n 
= 
Е 
о 
m 
o 
e 
І 


Now from у=8— z 


2 
2101914 
Nerve aD yr 


and from yet? 


D 


z| 013| -з 

we RU AE 22, 
Draw the graphs of 
the two equations taking 
h paper as the unit of 


the required solution is #=6, 


9. Draw thg Braph of gHi-i and measure the intercept 


С. B. '30, '33] 
» Or, 3y —19 - 4g, 


between the two axes, 


8+0=1, 9r, 4z--3y—19 
19 — 4; 210131 
TRE GEAR z—— eG 

5 pao 210 


[=н 


у= 


side of the Small square 
* [See diagram No. 5] 

; B. It ig found by 
=5 units of length, 


[ Otherwise : 4B* — 403. poa а 


7-43-05, 
AB=5 Units of length ] 
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10. Draw the graph of у-22-4=0 and find from it the 
solution of the equation 2%- 4=0. D B. pm 
s| 0l-113 
y — 924-40, у=9а- 4... (4), whence Fi ee) eerie 
The graph is 


drawn by taking one 
small division on the 
&raph paper as the 
unit of length. 
[Diagram No. 8] 


Now, to solve the 


equation 96-4-0 
from that graph, we 
have to find the 


abscissa of the point 
А where the graph 
‘intersects the a-axis, 
*for there y=0 and 
therefore? 0—9z-— 4, 
[seo the equation (4). Here 

required solution is 2=2. 
1l. Find the area of the triang 


the points (3, 5), (- 2 4), (5, 2) and (8, 
| 


Fig. 9 
through В and C respectively. 


the y-axis 


the abscissa of Ais2. Н 


Fig. 8 
enee the 


le formed by joining in order 


Б). 

Plot the points taking 
one sideofthesmall square 
on the graph paper as the 
un 14 length and join 
them in order so as to 
form the triangle ABC. 

Now, we are to find the 
area of this triangle. 

Draw QR and CP para- 
Пе! to the z-axisthrough A 
and C respectively. And 
draw PR and QC parallelto 
Then PCQR is a rectangle. 
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Now AABO-rectanglo POQR- AABR- л400- A BPO. 
Of these, the rectangle POQg— ро XPE-—' units X 3 units 
=21 sq. units ; 
AABR=2 АВ.ВВ-і Х5ХІ sq. units— 25 sq. units } 
SAQC=3 40у 00-%х9х3 Sq. units = 3 ва, units ; 
^BPQ-i ВР.Р0-%х9хт ва. units = 
ААВО = (91 — 2$-3- 1) sq. units 


м. в. It Опе side of the small Square on the graph paper 


be 20 inch, then the unit of length — үу inch; .. the Square 


unit — 45 x ry Square inch=y$5 ва. inch, Then the answer may 
be given either as 83 sq. units or as "085 sq. inch, ] 


T sq. units ; 


—8 sq. units, 


19. Find the equation of the linear 
Points (3, 2) and (— 2, 5). 


The graph being linear, its equation must be of 
Suppose the equation is Y=mz+e. The Straig 
through the pointg (3, 2) ana (- 2, 5), 
is satisfied by their co-ord 


graph Passing through the 


the first degree, 
ht line passes 
/. the equation y=mg-+e 
inates, For the point (3, 2), z=3, y=2 


Now Putting the 
equation y= - 2-19 


GRAPHICAL SOLUTION OF PROBLEMS 


Ex. 1. Ifliboftencosts Re. 1. З as., find by means of a 


graph (4) the price of 5 lbs. of tea and (%) the quantity of tea 
that can be had for Rs. 12. 
Suppose а pounds of tea cost y rupees. Here since 1 Ib. of tea 


costs Rs. $, .. 2 lbs. of tea cost Зе rupees. 


We have CERE and this is the equation of the required graph. 
Now, on the graph paper let 8 small division measured along 
OX represent one pound, and 
two such divisions measured 
along OY represent one rupee. 

From the equation we have: 


219214161... 
у 1316191... 


The graph OA of the equation 
У = 30 is drawn. 

(6) Now if any point be 
taken on this graph, the abscissa 
of the point will represent the 
quantity of tea (in pound) the 
price of which will be represent- 
ed by its ordinate (in rupees). 

Now, on the graph find the 
point P (5, 74) whose abscissa 
(5 units) consequently represents 
the quantity of tea and whose 
Ordinate ( 7% units ) represents 
the corresponding price of 608. 

-. B Ibs. of tea cost Rs. 73. 

(4) Again, on the graph find the 
(19 units) represents the price of tea ап 
represents the corresponding quantity of tea. 

we can have 8 ibs. of tea for Rs. 12. 
[N.B. Here the straight line OA is called the price-graph of tea.] 


Fig. 10 


point Q (8,12) whose ordinate 
d whose abscissa (8 units) 
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Ex. 2. A man walks at 
his motion- 
2 hours 20 


Suppos 
аф the rat 


the rate of 3 miles an hour. Draw 
graph and find from it (G) how far he will м 
mins. and (ii) in what time he will walk 14 mile 
9 the man walks y milesin с hours. р 
© of 3 miles an hour, -. he walks 32 miles in z hours. 
7. y miles—3g miles, “. y—3z. Тһе graph of this equation 
will be the motion-graph of the man. 
Let three Small divisions on the graph paper measured along 
OX represent one hour i.e., let one division represent 20 minutes 
(and let one small division measured along OY represent one mile, 
| 


alk in 
8. 
Here he walks 


ill repre i 
ravelled in that time, Present the time 
G) 2 hrs, 20 mins, = 


% hrs Hore іі 
that the abscissa of the point А=7 TAA 


its corresponding ordinate=7 small 
^ the man will Walk 7 mi 
Again (ii) we find 
Ordinate ig 14 units, 


evident from the graph 
ЧАП divisiong— z units, and 
divisions =7 units, 

20 minutes, 


МЫ 06. В, whose 
divisions), 


Or 4hrs, 40 mins, to Walk 14 miles, 


ALGEBRA 141 


[N.B. The straight line OP is called the motion-graph of 
the man. ] 

Ex. 3. If the price of two 
the price of 5 mangoes and the 
bad for Re. 1. 4 as. 

Suppose # mangoes cost y annas. 

Here the price of 2 mangoes=5 annas. 

“. the price of 1 mango=# annas, 


mangoes be 5 annas, find grapically 
number of mangoes that can be: 


. 5z 
2. the price of # mangoes—' о" аппав. 


“e here =% represents the equation of the price-graph of 
mangoes 

Now, let the length of a sid 
of the small square measured 
along OX represent one mang? 
and let an equal length measured 
along OY represent 1 anna 
Now, draw the graph OP of the 


equation y=. It is evident 


from the graph that (i) the 
abscissa of the point А is 5 units 
and its ordinate=125 units 
<. D mangoes cost 19% annas. 
(ii) Again, Be. 1. 4 820 
annas., The ordinate of the 
Point B on the graph=20 units 
and its abscissa=8 units, 

-. we сап have 8 mangoes Fig. 12 
for 20 annas or for Re. 1. 4 as. d 

Ex.4. A starts walking at 8 A. M: at the rate E е a an 
hour, After 2 hours B runs after him at the he : à а es an 
hour. Find graphically when and where B will overtake 4. 
| т measured along ОХ 


"EH h pape 
Let a small division on the 8"aP 
represent 1 hour and that along OY represent 1 mile. Suppose A 


was walking at the rate of 8 miles per hour starting from the 
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origin O. Let P be a point whose co-ordinates are (1,3). Now 
the 1 unit of the abscissa of the point P represents 1 hour 
3 units of its ordinate represent 3 miles. 
the motion graph of А. 


be the motion-graph required. 

Again, B has started 9 hours after 4 and therefore B has not 
walked at all for these two hours, 
Two hours have passed, but B's 
motion is 0 mile during that period, 
Plot the point Q whose co-ordinates 
are (2, 0); ©. 00 will be the motion- 
graph of B for those two hourg 


(from 8 A.M. to 10 А.М.), Thereafter 
B has walked at the rate 


and 
the point P is on 
the straight line OP produced will 


of 5 miles 
per hour. Now, taking О as the 
new origin, plot 8 point R whose 


Coordinates are ( 1, 5). 
Straight line QR produce 
the motion-graph of B 
to those 9 hours, 

Let the graphs OP and QR inter- 
sect each other at S. With reference 
to the origin О, we have (5, 15) as the 
5 hours and 


B will overtake A, 
at 1 P.M. ata distance of 


Take a point Р on the z.axis at a distance of 1 


1 uni 
origin O. Now, OP represents 14 miles, mis from the 
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P from O at th i 
E ) at the rate of 4 miles 
Ser as LM B is oycling towards O from P at the rate of 3 miles 
SR e 979 motion-graph of 4 will be a straight line ад 
he point О and that of B will be a straight line through 


Se . 
uppose A is cycling towards 


Fig. 14 


g 4 miles per hour, «* his motion“ 
the straight line 


i point P. Now, `~ А cyole 
AN will pass through the point 0/4, 1). 
produced is the motion-graph of A. 
барц, taking P for the origin let the a 
lin point D be 3 units and 1 unit respectively. the straight 
d e PD produced is the motion-graph of ^ Let the two 
4 aphs intersect at В. Taking Q for the origin we have (8, 2) 
8 the co-ordinates of В and they represent 8 miles and 9 hours. 
Aand B will moet at a distance of 8 miles from the 


Starti ; 
arting point 2 hours after they have started. 


bscissa and ordinate of 


N Ех. 6. A mail train starts from Ho 
achos Kharagpur, a distano? of 72 miles, а рМ. а 
m Kharagpur at 7 P. M. and reaches 


Буне train starts fro 
owrah at 11 P. M. Find graphically when and where they 
[W. B. 8. Е. 1955 (Addl.)] 


meet, 
nd P the passenger train. 


he mail train & 
er hour and the train-P 


) or 36 miles P 
por hour. 


А Suppose M denotes t 
d е train-M goes (722 
oes (79-4) or 18 miles 


d the y-axis an 
nson $ 


MS HIT d the origin O on the graph 
he graph paper measured 


Paper, Let three small divisio 
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along OX represent 1 hour and 


one such division measured along 
OY represent 6 miles, 


Suppose the point O represents the position of Howrah and 
point K at a distance of 79 miles (i.e, 19 small divisions) from 
n the line OY represents the location of Kharagpur, 

The two trains run at uniform rates, 
will be two straight lines, 


the 
00 


^. their motion-graphs 
The train P has started at "T P.M. 
from the point К. ~. the point 
K will be on its motion-graph. 
Again, the train has gone 18 
miles per hour towards Howrab 
(ie, in Opposite direction ), 
Taking X ag the origin plot a 
point A whose co-ordinates 
Tepresnt 1 hour and 18 miles, 
1.6. whose abscissa=3 small 
divisions and ordinate—3 small 
divisions ( downwards ) The 
Point A will lie on the motion- 
graph of P, Join KA. The 


the 


ence to the Origin 
В) has itg абвоїзв 


Ours 40 minutes ) unde 
i tdinate= 
( representing 4 x 6 or 94 miles ), ate=4 sm 


*« the two traing 
Howrah 2 hrs. 40 minut 


two graphs ( 


5 =Зв 
2 hrs. or 2 h E 


1 divisiong ( represnting. 
all divisions 
Will meet at a di 


es after 7 P.M. 
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Ех.7. Р 

hom P . and Q are two places 29 miles a art 

ue АА Ален. очаг 9 at 9% miles ап [die NE. hs 

o Wer 9 hours and then resumes his journe 

шаа IA iui = geli from Q 3 hours after A ee E 
at the rate o i i 

cades varan E eie oom miles an hour. Find graphically 


ip be two straight lines PQ and 
on the graph paper represen 


PR at right angles to each 
t the a-axis and the y-axis 


Fig. 16 


те . 

spectively, And let one side of the 8 

- нна. 1 mile and ап equal len 

squ sent 1 hour. Hore р0-99 times the side 
are (29 miles). 


(i) P has gone (22x 4) or 10 miles i 
Plot a point С whose co- 


mall square measured along 


gth measured along 
of the small 


n4 hours starting from 


D 

ó Қы; the rate of 2% miles per hour. 
e ee are (10,4), îe., whose abscissa 1 
nd ordinate 4 units represent 4 hours. 


li T s 
"pa PQ is the motion-graph of A for the firs 
es rest for 2 hours and therefore he bas gone no distance during 


thi P 
bee period, .. the motion-graph of A for those 2 hours of rest 
ill be such that the abscissa of &ny point on it will represent 


10 mi ^ ч 
s miles, Now taking С as the origin plot & point D whose cc- 
rdinates aro (0, 2); °° the straight line CD is the motion-graph 


of A for the 2 hrs. of rest. 

9 After this А goes towards 

UNS per hour Now taking 

is "iy co-ordinates are (9, 1); then 
e motion-graph of А after his ре 
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0 units represent 10 miles 
join PC. Tho straight 
& 4 hours. Then 4 


Q starting from D at the rate of 
D as the origin plot a point Е 
the straight line DE produced 


riod of rest. 
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i) Again, B has started from the point Q 3 hours later tban 
А, -. В has gone no distance during this period of 3 hours. 


Now taking Q аз the origin, place a point M whose absciesa will 
represent 0 mile and ordinate 3 hours 


the motion-graph of B for his 3 hours of rest, Then B goes 
towards P from M 


at the rate of 3 miles per hour. Taking М as 
the origin plot the poi i i 


nate represent 
3 miles and 1 hour respectively. Then the Straight line MN 
produced is the motion-graph of B after his period 


of rest, 
Here let the graphs DE and MN intersect each other at К. 
With reference to P as the origin the abscissa and 


ordinate of K 
represent 14 miles and 8 hours respectively. ^ 4 and B will 
meet at а distance of 14 miles from P, 8 hours after A has started. 


Ех, 8 А man's salary after 5 years of service ig 95 rupees, 
after 15 years it is 45 rupees and after 20 years it is 55 rupees. 
If his salary was increasing at a uniform rate, show by graph his 
starting salary and the salary he will get after 18 years’ service, 

с [ Pat, U. 1946 ] 

Here the Salary increases 
аба uniform rate, 2, its 
graph will be a Straight line 
and the points representing 
5 yrs. and Rs. 25, 15 yrs. and 
Rs. 45, 90 yrs. and Rs, 55 
Will be on that straight line. 

Suppose one side of the 
small square measured along 
the z.axig represents 1 year 
and an equal length measured 
along the y-axis represents 
1 rupee, 

Now, plot the point P 
whose Co-ordinates are (5, 25) 
i.e., whose abscissa ( 5 times 
the side of the small square ) 
Tepresents 5 years and ordi- 
nate (25 times the side of 


Fig, 17 ae Square ) represents 
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Thus plot the points 0 (15,45) and E (20, 55). Join ВОР 
and produce it во as to сиё the y-axis (OY) at 4. The straight 
line AR is the required graph. Now, it is evident from the graph 


that the abscissa of A=0 and the ordinate=15 times the side of 


the small square. the starting salary of the man was Rs. 15. 


Again, the salary he will 
represented by the ordinate of а 
abscissa=18 units. From the gra 
co-ordinates of the point K are (18, 51). 
man after 18 years’ service will be Rs. 51. 


got after 18 years’ service will be 
point on the graph. whose 
ph it is found that the 
the salary of the 


Ех. 9. The population of 8 certain town is given by the 


following table: 
е --119151191511995 [1985 | 1945 


Yenr | 
Population in | 95 | 30 | 85 
thousands |... | 15 20 | В 
(Раб. U. '46] 


Read the population of the town in 1920. 


Here the population increases uniformly ; 

the graph will be & straight line. 

Let one side of the small square meas 
represent 5 years and an equal length measured along the 
represent 5 thousand population. 
Let the year 1905 be taken as the 
starting year, Now plot the point 
P (0,3). The abscissa 0 unit of 
the point P represents the starting 
Year 1905 and the ordinate 3 units 
represent 3x5 or 15 thousand 
Population. Now plot the point Q 


(2, 4) so that its abscissa 2 units 
years and 
$ 20 thousand population, Similarly 


plot the points 24, 5) 8(6» 6), T(8, T). These represent the 
Population of the years 1995, 1985, 1945 respectively. 

the straight line PT is the required graph. Now, if we 
Want to read the population of the town in 1920 from this graph, 


ured along the @-axis 
y-axis 


Fig. 18 


will represent 10 
Ordinate 4 units will represen 
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we have to find the ordinate of the point whose abscissa—3 units 
(1920 - 1905--15 years — 3 units). 


Here the co-ordinates of the point A are (3, 43) ; 
its ordinate 4$ units represent (5 х 41) thousand 


or 22500 Population. 2, the population in 1920=99500, 
Exercise 11 
Draw the graphs of :— " 
1. y=4e+3; 9, 82-Ty=0; 3, 2+0=1. [0. U. '19] 


4. (i) y=2-2 (0.0. 13]; (ii) ==. [D. B. '39] 


5. () y=4e; (ii) +=, (0.70. 85] 

6. (i) 2)-32-6 $ (#) @=5y ; (iii) 5=--3у=8, (C. U. '40] 
A . Өй 

7. (i) a ; (а) 2+0=1, 


(ii) 65-7 =19 (0. п. '4ll; (iv) 8-971. (0,0. a1] 
8 22-8 
ets 


(vi) у=0, 
10. E+E=1 5 (is) 22--3y—6 ; (iij) ше. 


Wy+1). (0. 0. '49] 
[O. U. 7441 


i (0.77, '45] 


RN (C. v. '17} 
$ (ui) 2+у+8=0; (и) За==Бу, 

14. Draw the graph of 2y Tr 
by measurement, 6 ves fora 


ue of 
z when y=32, 9 y when sided thé value of 
(Hints: Draw the gra : B. S. F, '53] 


bh on Plotting the ne: 
i Point 3 
and (3,8) eto, Do not take the values Se = 2 ay гіз 
-3 in 
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s From the graph the value of y is to be measured when 
ез and the value of z when y—35. So it is convenient here to 
ZANE the graph with six times the side of a small square as the 
unit of length. The value of y, when 2=2% and that of ш, when 


¥=3%, should be indicated by a small mark on the graph. 
[Ans. : 2—0, y=7] 


15. Draw the graph of the expression 3211 and read off 
its value when z—4. Find from the graph the value of x for 
Which tho given expression is 0. [D. B. '28] 


Draw the graphs of the following and find the co-ordinates 


of their points of intersection :— 
16. z--y—92 and в-у=0 (0. U. 18] 
17. 82--4у-95 and 4z- 3y=0 (0. U. o 
18. y=9e and 3z-2y2—0 [O. U. '84] 

19. y—5 and 5z--6y —30 (0. U. '48] 

ІР. U. 201 


20. 82- Бу=16 and 22-9)-5 
Solve graphically the following equations #— 


21. 4z--83y-—15 and a-y=2 M 
29. 9z--3y—13 and 3w- 2y =18 [Р. О. 


= , 25-4 95-1 
28. 35-5. gs- p [P. U. M M ms 
P. 0. 89 
95. 8ш>--ду-5 and 5a- 2y=3 i Е и 
96. у-2=9 and 8#-2и=5 p 
27. Draw the graph of 3y-92—4 and plot the points on 
tho graph of which 2= -2 and 4. (0. 77. 161 
і -ordi he graphs of 
98. Witht xos of 60 ordinates draw t 
ith the same & i um 


(iii) 9r -y-—1. 
62x aud read off its value when 


29. Draw the graph 04572" 
graph the value of 2 for which the 


(i) За 2y=0, (ii) y - 379 


1 —1'5, and find from the 
given expression is 10°5. 

30. Draw the graph of 3g- 2y-4=0 and find from the 
згарЬ the value of y, when g=2. [D. B. '86] 
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31. Using the same axes and unit draw the graphs of 
G) yte=6, (И) ш=9у—3, (iii) s=7 and find the co-ordinates 
of the vertices of the triangle formed by them. (D. B. '27] 


32. Draw the graphs of 9z— 5y—0 and 524-2у--7 and 
measure their angle of intersection. 

33. Draw the graph of На and measure its intercept 
between the two axes, 


84. Find the area of the triangle formed by joining the points 
(8, 9), (2, 6) and (9, 2), '1 inch being the unit of length, 

35. Find the area of the triangle formed by the graphs of 
(8) s+y=0, (ii) 32—5y and (iii) y—3z--19. 

36. A point moves во th 
abscissa by 3; sbow that its 
and verify the result graphica 


[ Hints: The locus of t 


he point is a straight line which is the 
graph of the equation %-#=3]. 
37. 


Join successively the points (2, 0), (4, 3), (2, 5 
(2, 0), ana calculate the area of the quadrilateral so forme 


at twice its ordinate exceeds its 


locus passes through the pt. (3, 3) 
lly, 


), (0, 2), 


d. 
E NR (0. U. '31, даат] 
: tind the perimeter of the triangle Whose verti 8 are 
(5, 15), (10, 3), and (-5,- 5). а 
39. Find the equation of the st line whi 
В ich h 
each of the following pairs of points :— келеш 
0) (2, 8), (0,6); (5 iii 
io) (6,9) 4, y ); (8) (0,9), (2, -4); GG) (6, в), (-7, 5); 
40. 


Draw the graphs of (a) 5) у=5 (c) «--бу 
(0. 0. '46] 
d ЗА ан the graphs of (a) 4c--3y —19 () у--а-0 
с У- 5g= . | 
(0.70. '47 Suppi.] 
(b) #=5, (с) 4v —8y. 
Е (0. U. '48] 
Braphs of ¢-+y—9 and тесу, Measure their 
Жм they meet. ] 
. В. В. F. '52 
44. А cyclist Starts at 8 А, M. on a ride of 20 miles at 
5 miles an hour. Draw а staph showing the relation between 

the distance travelled and the time taken to cover that distance 


y- 22-7, ( 


42. Draw the graphs of (а) 9у-т--7 


43. Draw the 


angle of intersection and determing the point 
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45. If two oranges cost 8 аппаз, fnd graphically (1) the 
cost of 7 oranges and 9) how many oranges can be had for 


Re. 1.5a. 

h 46. A man starts walking at 10 АМ. at етае of 5 miles an 
our. After 9 hours his son cycles after him at the rate of 7 

miles an hour. Find graphically when and where the son will 

overtake the father. A. U. 748) 

47. А train P starts from Howrah ап 
hour. Another train Q starts 20 minutes after 
parallel line a& 50 miles ап hour. 
overtake P? (2) How far wi 
after Q starts ? 

48. A walks at the rate of 4 miles ап hour and takes rest 
for 18 minutes at the end of every hour. Two hours later В runs 
in the same direction at the rato of 6 miles an hour. Find 
graphically when and where they wi [N. 0. 41] 

49, A train starts from Howrah for Magra (30 miles distant) 
at 8-30 A.M. and travels 40 miles an hour. Another train starts 
from Magra for Howrah at 8-45 А.М. and travels at 10 miles ап 
hour, When and where do thoy meet ? 
50. Two friends X апа Y leave their xo А and В 

а 


respectively to meet each other. starts ab 9 A. M- 
; po ile Y starts at 11 А. М. d travels at 
D 


ri 12 miles per hour, whi! 
п m. p.h. They meet at 12-20 Р.М. ШЕ 
ravels and read from them the distance between eu. 48] 
; ; tively. 
51. Two pipes can fill a cistern 10 4 and 6 hours respec 
How long will they take to fall ib if they 816 opened аи ? 
59. At noon А starts to cycle from P * 12% i at 
40 miles. He rides 6 miles ап hour, resting ор SEP өл 
riding 19 miles. АБЗ P- м. B starts from P 8 stakes А ES 
а ты graphically (а) whe? and where (А. U. '45] 
b) their distance apart 9 p. M. 1 mob your bY Es 
53. officer increased ©. 
sum, Pe ale ar his salary ig raised to Rs. 120 and 
after 12 years to Rs. 176. Draw a graph from which his salary 
may be read off for any Yoo" ; UR a » his initial 
j st year. 
Salary and (iċ) the galary ghould receive or his rd me 
wn is given by the following 


54. The population of a to 


table oe тт ie 
Year т 1920 | 1930 | 1940 | 1950 | 
Population in | 19 | 17 | 99 | 97 
thousands 
own in 1945. 


Find graphically the population of the t 


QUADRATIC EQUATIONS 


Definition, Àny equation Which contains the Square of the 
unknown quantity, but no higher p 


equation or an equation of the Second degree, Thus 
2%--95, 32% +5r=4, ag? +br+c=0 ete, 
Pure and àdfected quadratic equation, 


Thus 23-4, а23- 5--«( 


are pure quadratic €quations and 
92* — 4y—15 ін an adfected qu 


adratic equation, 


Ex. 2. Solve : 92-8-2 
2 


Multiplying both Fides by 


«у: 22, the L.C.M. of the denominators, 

42%- 6-3, or За ! | 
- 2 MEUS E 2.2 + 8, | 

[Another Method] 9g — = 2 or, EM | 

or, 4g? – 6-3 [ by cross multiplication ] 


OW proceed ag before ] 
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Ex. 3. Who ou о 
к. Solves ШЕТІ [0. U. '19] 
Ap Bn 22222 
etl eto Я 7 (е--1)(ғ--5) 3 5 : 
32+7 1 

or, — ТР = ы, 

^ rel; 5 g3--6z4-5— 62-14, 


or, 08--14- 5=9, = oa 


Ex. 4. Solve: 32-425. 
w+ #1 


By cross multiplication we have, 352-12 -4 — 2? 4-T2--10, 
or, 902=6, or, z?—3, АЕ 


Ех. 5. 242-410 00.92; РВ." 
Е е eer im 3 [ 
(z-F4)*-F(z- 4)? 10 oy 25-592, 10, 
(ж —4)(a+4) g' OR татби 


or, 1053—160—62*4-96, or 


452—906, 01% = 64, 


а= 2-8. 
adfected quadratic equation. 


Solution of an 
(1) By factorisation 

Solvo the following equations : 

Ex. 6. 4z?--95z - 951—0. [D. B. '27] 
4g 4-95z — 351=0, 

or, 424-592-272 851=0, 


or, 4a(z4-13)- 274-13) 70 
duct of the two factors 


(z--13)(42 - 97) =0. 


or, 
is 0, ~<. one of them 


Here, 7) the pro 
must be 0. 
1-18-40, епа 18 И 97=0, then 42=97, 
g-5—604h ©. g—-18 -0r 6i. 
[C. U. '18] 


Ex. 7, (s- 7)(s- 19)—8*- 

( Removing brackets ) 2*- 96#-138=64, 

or, и" - 960+69=0, о» 8 - 93x - 38-69 =0, 

or g(s- 98) – 3(=- 93)=0, о (z — 23)(z - 3)=0. 
ethor p930 Ole 57 8-0, .. 2-98 or 8. 
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Ех 52-2 6(e-9)_, 


1 (0. U. '51] 
212 2-6 


Here 62-3) | 2-ә on 9-9) a 2- sa 


or, 


or, 
or, 


or, 


Ex 9. гр, 


Or, 


or, 


Ех, 10. 55/8 = =34 
(2- 3) (s - 4) is 


Suppose a=33. 


or, 


or, 


or, 


2-6 z--9' 6 2+2 
62-9) 4 or, 20-9, д; 
2-6” орау c rue +9 


3(z2 – 4)=9(=- 6), ог, Зи? - 12=95- 19, 
3z? – 2g — 12+12=0 
2(3=-9)=0, 
2-0 or 2, 


» Or, 80 – 940—0), 


either z—( ог 3z — 9=0), 


[O.U. "М, '39 Suppl., D.B. 951 
l.ggl or, 2941696 з аб 

ars ет ог, 2 gp' 91 95% 1-25—6967, 

255? — 626:--95--0, ог, 952%-6952- z+25=0, 


252(x - 95) — l(z- 95) =0, or, (z—95)(955— 1)=0, 


either £—95—0, or, 25z-1—0, . £—95 or yy. 


i then we have, (y — 8)( 
G* (y — 3)(z – 4)=34, 

als- З).а(а — 1)—a4-1 
(az — 3a)(ag — 4a) 
lax- 3a)(ag — 4a) 


2- 4-3 
a 
Or, a3 (g¢_ 3)(z- 4)—38--1 


76-120 
ox 42)- (аа за) 1-0 


. (oz — 42) — (ag. зау a. ] 
7 Каз- 8а+1)=0, 

0%-44-1)20, 

а--1--0, 


either ш-90-1 


(а: “а)аз- 3a--1) 
(ax — 8a+1)( 
either ag — 3 r, а2-44- 1-0 


а 53-058- шор. 
sal ils 1 
ú a uar TN $—2$8 or 4g 
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al 1 1 

= Ses [0. U. '21] 
z-c-b- v, а-5-а or Во. жр 
20200) аа’ ар аа’ 


or, z?--bz—a?*--ab, or, g3--bz - a? — ab—0, 
or, (ш-Еа)(а-а)+(а-а)=0, от, (m - a)(a+at+b)=0, 


т=а or - (6+0). 


Here, 


Ex. = 1 
х. 12, 2 rud [0. U. '80] 
T 1 
9- 
9-2 
Here z— , Or, у җе or, € 
2- 1 au 1 22220 
2-%:-1 3- 2x 3-92 
9-2 Qep 
8-92 
or, = 1 = 
ағалар, C^ dE or, 274 Sg 
8-9z 3-92 
_ 3¢°+62- 3=0, 


or, 42-35 =3 – 22, ог, 
or, 2%-924-1-0 [dividing by -3] 


on (2-1)4-0, 2-1,1. 
[N. B. (г-1)4-0 or (а-1)@— 1)=0, the value of 
#=1, 1] 


(z--2* - (#2 D^ „о, [D. B. 49] 

(z--1)5 - @—1)* 

Кач) в еее Мес Da-i 
(=- 1G D - (67 1} 


Ех. 13. 


or, 
{(a+1)+ 
[From the formulas of a5 — b? and 2° ERI 
or, (z-1)*-- (e+ 0810), 
(a+) +(2- 1) 
2 
or, P Batten 1+02-9etlig, or, 8 Pai 
92 25 

32-2+1=0, 


з 4g¢g+1=0, ог, 32% – 


ог, 3z3--1—4z, or, 82 
~ g=lor $. 


or, (>-1/(8:- 1)=0, 
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Ex14 — 10111 


[D.B. '40, “аз, '48] 
“а-а a bg 

1  br-caz--ab b Babu, 
or, ара СЕТА » or, (a+b+2)( 2--а>--а0) 


от, (a--b-- s) (bz-- az - ab) — abz —0, 
or, (a+b)(a+z)(b+2)=0, or, (a+z)(b+2)=0, 


= — @ ок = b. 


(2) The Ordinary method of Solving an adfected quadratic 
equation by making the left-hand Side a complete square, 


Bring the terms containing the unknown quantities to the 
left-hand side of the e i 


right-hand Side; i 


the coefficient; of z?, 
of æ to both Sides, 
Square, See the ex, 


term by 

coefficient 
complete 

amples below :— 

Ex. 15. Solve g2- 265—407, [D. B. 799] 

—4074-(13)2, 

от, (rz-13)--- „576, 

£—13-94—937 or =l 

cient of g= 


23- 262 —407, or, z? — 26z-- (13) 


or, (2- 13)*—407--169— 576, 


01, 2-18- +24, 


4 a P: Here the coeff 26, half of which=13, 
E" )* is added to both Sides, At last one value of ;—(13--94), 
and the other value of %-(13- 94). ] 
EX. 16. Solve 102% - 6924450, [D. в. '30] 
105? - 692-450, Ог, 28. вә 


ав А ВИИИ, > 

ог, МИККИ ОА ТАНЫ. 0, or, хз 10z— - 8, 

or, (7-$8)* sre. ареал, 

69 T = 
о, = o3 a- 59, 9961 694 A/9961 
[N.B. Here first the ¢ i су " | 
4 9 terms ате d 

of т? ; then the Square of ga ein ы Ша сайа 


BO: 0561 _ 2/9561 _ A/2961 
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Ex. 17. Solve az?--bz4d-c—0. [0. 0. '46] 
Dividing both sides by а we have 2*4... —0 | 
a: ay y 


e а, от, (1-2 5 
а а mis 


Я 2 
[Adding (2) to- both sides.] 


or, (+) = 3 — 4ac b _ b? - 4a 
on ijr a Mu 
4% ge Jb? — 4ac _ -b+ Jb? - 4ас 
2a 9a 2a [ 


ions can be reduced to the general 


[N. B. All quadratic equat 
m by the help of 


form ax?--bx--e-—0. Then we can solve the 
- b Jot dag, 

2a 
clearly understand the 
the formu 


free from 257 
la is the coefficient of 2 


the formula x= 
formula and commit it 
la : Here the coefficient 
c in the given 


' The boys should 
Г TERIOR Tho oxplanation of 
of z? =q, that of s=0 and the term 


-Squation. The numerator of the formu! 
With its opposite sign together with the square root (under the 
ғ the coefficient of ш (i.e, 0?) 


кйш sign + J) of the square o 
minus 4 times the product of the coeflic 


free from æ (ie. - 440). Its denomine 

coefficient of 27. Here note the two values of Tı 
ижи гл 

== vb? – 4ac, 


=~ b+ з дас 
Lb Jb? = 4ас and the other = 
2a 2a 


ient of 28 and the term 


tor will be twice the 
one value 


(17.a) Apply the above formula 60 find the roots of the 
(0.77. '46] 


equation z? — 9 ,/82- 13-0. 
(3) Solution of a quadratic equation by means of formula 
Ex. 18. 02-9 /11:-8—9- с (0. U. 471 
JELTE 1x -8 
Here, Td „17+ м(2 КАТ =Х 
2x1 


ws er 7+. 
2 
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1 1 1 EM 
(== 1)— 3j G- 2)(x — IE 302-4) 6 


(C. 0. "311 

19 21 ТТ 4 

oz; 2-9 251525; 2-2 2-4 g-3 6 
1 Т z-1-z-c4 1 

95 $-4 ea e 9h (®-4)(д-1) 6 


3 E = = 3-5. 14= 
or, z- Бира 6 О 2*-5z--4—18, or, z* — bz 14=0), 
or, (z-T7)!z4-2)—0, .. 2=7, —9, 
1 T 5 1 di 
т be written in the form —___1_ ; 
[N. B. (2-13) may be wri р 
ады! 1 


1 а 
2-9 z-1 р. Thus the remaining two terms 
2-8 z-l (z-1)2-3j sw 
are also similarly written. 1 


Ex.20, Find the Toots of the equation ax 


*-F2bz--c— 0, 
[0. U. 45; а. U, '49] 
[Here the two values of z are wanted, ;, the equation is 
to be solved] 


а2% 954-00), or, (23-90 _ с, 
эр9 6 2b (b)* ра 
or, 2 TU gon 2+0) аты: 


" 
or, (+); =? >a 
а. 


$3 » Or, wp 4 Vb? — ac 
a a AUS 


п eb Ja 
a 


с 
4 4 4 
[Ву the application of the for: 


mula] 
g=— 2+ Jane iac. —9b-- а 
2a = 


— 4ас 
2a 
aci ERANT mah рар 
Qa ie зат 
a 
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Ens, Lapi q 201.22 ; 
сыған” ени x (0. U. '50] 
Here, f th — eae DX DT кізе 
rom the equation, zg p at2a = s+2a Eu 
gg а z-2-9a,2-2-98.9 
a(a+a)  a(z4-2a) z(z4-3a) 
о wv T -39a =0 
aiia) айла ана” 
1 9 3 1 3 -9 
oy, z^ poe = ae р кокыс 
zi r5 24180 iion ra asa w+2a 
46а  . -2 


2-Е За-Е 32-34 | —2 о, = тая гоз 
(z-Fa)(rd-3a) «4-28 ' gi-4-daz--3a? w+2a 


Sia „ЕШ 
23-4а2--да% ш-Ғ2а 


ог, 9z3J-Taz--6a*— — а” 
or, 3z?--11az--9a? —0, 
-1Па- М13а* 


_ - Mat Ла = 4.3.90" — 
CI DEN 6 


6 
lata 18-1181, 
6 6 


or, 


or, 


= 4ag —8a?, 


dade lord o E ‚об, 99; D. B. '50] 

-а 2-0 676 
Multiplying both sides by (2 927 bz 0) we have 
(s — bYz - c) - a(s- 9 (a - e - =O 


or, a*- (6-е bet? - (c--a)a-Fact 2^ =(atd)at+ab=0, 


or, 8ӛ2%- ооа фае, 
s+ (ab+bo+ca)=0, 


or, 3a*- 9(a--b-o) 
. 2(a--b4-c) 6 4(a-- 5+ ze 4.3(ab--bc-- ca) 
E Ше N S UD 218 


а 
LES S(ab--bo--ca) 


ep n 
9(a--b4-c)2:2 Jato 
= 6 
zyrtec- ab — bc — ca. 


М 
_(atb+e)t Ala 
< 3 
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Ех, 28. Solve the equation д? —112—89052 without assum- 
ing any formula. [C. U. "421 


2*—112—82059, or, 2 – 11z-F- (43)? —89059-- 0392, 
on (z-34)*'—89052-L131—228229. 


or, o— A= +578 [taking the square root of both sides] 


$—1512—999 or —98], 


Sreedharacharyya's method or Hindu method of solving 
а quadratic equation, 


First transform the given equation into the goneral form of 
а23--%2--о-0. [ Ав for example the equation (д — 2)?—3z--5 
should be written as 2% —4z--4—8z-Fb, or, as*- 75g-1—0 ] 
Transpose the term free from zc (i.e., с) to the right-hand side. 

Multiply both sides by 4 times the coefficient of t? (here by 4a). 
` Then add tho square of the coefficient of t (here b?) to both sides. 
This will give a complete Square on the left-hand side, 


Ex, 24. 823-112--9--0. [C. U. '35] 


Here, 82%-112- — 9, 


ог, 36z?- 139z— – 108 [Multiplying both sides by 4 x 3] 
ete er 191-108 гала the aquare of 


the coefficient of œ ог (-11)% 
or, (62—11) =13, 


211+ IB 
PS 


to both sides.] 
+ МІЗ, or, 6z—11-- JT3, 


or, 62-11- 
Er 25, аз 8 fs 9-0, 


[C. U. '48] 
Here, 23-9 A'ln9, 


42° - 8 J'Ig—g [Multiplying both 
sides by 4x 1] 


or, 


or, 422-8 AT: - (9 A13 — (9 A/'l)3 --8 


: [Adding (2 ,/7)2 to both sides] 
or, (2e-2/7)*=98+g—96 ` 
85 ай= a MT deudas 5 цев 


. 
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Exercise 12 


Solve : 
1. 57*--8—198. 9. (92z-1) —5- 42. 
3. 9;-9—7 22-5 2-8, е 
DE X! en (0.0. '81] 
5. 495? -— 41z - 90-0. [C. U. 13] 
6. 352 – 1024-3=0. [0. U. '33] 
7. 402 652-+126=0. [0.0.716] 
8. 6z3-11z-10—0. ГО. U. 921 
9. (17s 8Y(z- 9)--555. [O. 0. °39] 
10. 1722--192--1848. [O. U. '11] 
11. 62° – 91z--323—0. [O. U. '14] 
12. (y- 7)x- 19)—64. [O. U. 18] 
13. (2+4)(92- 3)—6. [B. U. '29] 
gà - 674-270. [G. U. 48! 


218 1 4 
м. 248441 [00.8] 15 


18, -2 уе gl [E. B. S. B. '50) 
әгі" x = p 
17. 23-9 JI3z--4—0. (0.0. 
1g, 213 62-85 ү. В. 8. Е. 62) 
De PE | 
19, 2-3 2-3. 66-9 (0. U. 11] 
me 10) 
30, æ 2+1,_25, (0. U. 
E P ы, [0.0.47] 
1. 2? – 1024-8=0. i їч 
22, 192-17 _ 22-1531 (0. U. 
За+1 at? 5 Meg 
23. 40 ат 1; [p В. 96 CINA na 
Ба 5 
(0. 0. 984 


95, 2-6, z- 10, 9— 
en Lr ОИ 


36, 2+1 c2, 20-13. 
-1!:-8 ctl 
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zi On оста ЗЫ 5 (C. U. '36] 
Ж = EE зы Керү ы 


2-3 4-3 9(z--4) 
а" жі 

2-aY (2-0, go, ІР. 77.1 
29. (5-4) ғ а) +в 9 


30. 1--2- ^s 


[Q. U. '44] 


‚'46 
91. s*-9 J3z—13-0. pru 
82. s*--9(b- c)z--c? — 9b. 


£-a,c-b a,b [P. U. 1891] 
=e asa ы 


84, аз®-®а-о=0. 


[0. U. 7441 
= Д.А 270,74 
85. талан. [D. В, 40, 481 
Solve without assuming the formula : 
36. 822--42-8, [C. U. '51] 
37. s*-s—1806. [0, U. 17] 38. 632? – 695—291. 
39. For what value of z is ag? — (а--1)2--1--0 ? 
40. Solve 1573-115 31=0, and find the roots correct to 
two places of decimals, (G. U. '54] 


— 


PROBLEMS ON QUADRATIC EQUATIONS 


[N.B. In Solving problems оп quadratic equations, the 
Solutions which are found inadmissible by the condition of the 
problem should be rejected. Hence the two values of the unknown 
ed in each sol 


quantity obtain ution should be tested before they 
are taken for the answer, 
Ex.1. Fina two conse 


cutive numbers the sum of whose 
squares is 145, [C. U. '16] 
Let æ be the first number, 
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Pi tho next greater number—z--1 

E y the condition of the problem we have 2%--(2--1)%--145 
= Mabe 5. or, 923--92- 144=0 ; 

z?-Fz- 2-0, оғ, (ж+9)(ш-8)=0, 
~ g=-9 or 8. 

8 and 9, or 
rithmetical solution and both 


tho required numbers= -9 and —8. 
С 222 first set is only апа 
5 second sets of answers are algebraical solution.] 
Ex. 2, Find the two consecutive odd numbers, whose product 
[Pat. U. '24] 


is 899. 
Lot 22-1 and 2 i 
Р 924-1 be two consecutive dd i 
Biase onsecutive 0 numbers, z being 
m we have 


by the condition of the proble 
(92 1)(an-+1)=899, on 47 1=899, 
or 4%%--900, or, 295—255, nogc-cl5 
the required numbers— 29 and 31 ог — 81 and - 29- 
r, for any integral value of 2. 
dd number.] 
mber of books for Rs. 20. 
ame sum, the average 
Find the number of 


IN. B. Qa is an even numbe 
2. зе or Qe-Lisan 9 
H Ex, 3, А man bought 8 certain nu. 
35 he obtained one more book for the 8 
Price of each would have been 8 rupeo less. 
books bought. 
Let > be the 
“. the average P 
If (w-+1) books are 
book —. 20. 
zii rupees. 
ondition of the prob 


number of books bought. 
Е 
rice of each book = rupees. 


the average price of each 


bought for Rs. 90, 


lem we have 


by the c 

90 .90. 20 ues 

=n ББ ----- 1, or, z-1 c 
240-20-90, 


» (2-5) @ —4)=0, 
Hers A the required num 
Value of 9 number of books 08 
(= — 5) is rejected. 
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Ex.4. Divide unity into two parts such that the sum of their 
cubes is 15. [O. U. '15] 
Let x be опе part. Then 1— z—the other part. 
7. by the condition of the problem, we have (а)2--(1- x)? = 45, 
or, z?--1- 324322 - 28= 1 
or, 3z*—3z--45—0, or, 482° – 482-4-9= 0, 
or, 1602? —162z--3—0, or, 16z*—19z- 4z--3—0, 
or, (4%—1)(4a-3)=0, ш-% or 3 
2. the required рат&в= and $, 


Ех. 5. Divide 50 into two parts such that the sum of their 
reciprocals may be т. [O. U.. 15] 


Let z be one part. Then 50— is the other part. 
by the condition of the problem we have 


И d 50-z-cz 1 CaO = 
a 60-8 19 =i opi- 19" “Були ig 
ог, 600--502- %, or, z?—50z--600— 0, 

or, z*—-30z-902--600—0, or, (2-90) 


2-30)-0, 
С. Ф-90 or 30. - 


the required parts —2( and 30, 

[N. B. If the product of two numbers is 1, then one is called 
the reciprocal of the other. Thus, the reciprocal of {= and that 
of 5=$ ебе] 


Ex 6. The difference between a Proper fraction and its 
reciprocal is 15. Find the fraction, [С. U. '41 ; D. B. '99] 
Suppose z i i is i 
ррове 2 is the proper fraction, Then ы 18 its reciprocal. 

t is a proper fraction, its d i i р 
than its numerator, i ici al 


ль 1; i 
Ө numerator of д 18 Sreater than itg denominator, .' 1 


126 
by the Condition of the problem we hayo 1 
or, 20- 920g? —9;. Or, 202?--9,— 20=0, 


ela ae at SN (4z--5)(5z - 4) — 0 


° TENE: 4. . 
е. C= E 05%... the required fraction= 
a proper fraction is rejected, 


$35 — not being 
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е mean propor- 


Ex. 
7. The sum of two numbers is 45 and th 
[B.U. '29] 


tio 
= between them is 18 ; find the numbers. 
ot 
АК one of the numbers, then 45-2 is the other nu 
heir mean proportional=18, 5 a(45-2)—18^, 


mber. 


t€ "o 25-394, ог, 224-452- _394=0, 
, &?—45r:4-994—0, on (#- 36)(#-9)=0, 5 в=9, 86. 
9 and 36. 


2. tho required numbers = 
iprocal by 1. How 


E » 
man x. 8. A certain number exceeds its тесі 
y such numbers are there ? Find them. (0. 5.7341 
с =. 
т 


L 
ob the number bo ©, then its recipro 


by the condition of the problem we have 
Да 
= ds, Oly g$-1-2, 0^ g3-2-170 
ор 
m JC D -4l LE J5 
1+ V5 anā ше 


There are two such numbers, viZ« 72 
at the product of any four consecutive 


Ex. 9. Show th 
ct square. 


incr Ы 
eased by unity is 8 porfe 
ecutive 


ye the four cons! 


e 


Suppose а, 2+1, 2 
heir product 54 e һау 
41)(e+2) +4 


numbers. Adding 1 to t 
вет (z--2) 04-97 177 д(ш+3 "m 

= (? 4-3) (2? 43a0-+2)+1= =a(at2)t1 (Putting а fo a? 4-32] 
a —a24-99--1—(a-D* a= (¢2+30t D^ which i8 8 perfect 

quare, Thus the problem is proved 
Ex. 10. The hypotenuse of & right-angled triangle is 20 cms. 
ween its other two sides be 4 cms. find the 
[G. U. 491 


If th Е 
We difference bet 
Suppose the smaller gide ^ и 
fil ido (u^ став. 
non tha greater в" apg? +80+16— 


gê Ja А Е 
Наташа 
z еле 19-8. n 

cms: and the greater 


9160 the smaller side=1 
ms., the other value of ш being 
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Ex. 11. The area of a rectangular plot of land fenced all round 
is 2000 sq. metres and the total length of fencing is 180 metres. 
Obtain a quadratic equation to determine the length of tho plot. 


S (length + breadth) = perimeter — the length of the fencing 
55180 metres, 2, Length -- breadth = 90 metres. 
Suppose the length to be z metres, the breadth = (90 — s) 
metres. From the first condition we haye z(90— 2)— 9000, 
От (ы 90z--2000— 0, this is tho required equation, 
On solving this equation we have z—40 or 50. 
the required length=50 metres Le longth> breadth] 


Ex, 12; А cyclist travels 84 miles and finds that ho would 
have made the journey in 5 hours less if he had travelled 5 miles 
an hour faster. At what rate did he travel ? [C. U. '50] 


Suppose the cyclist travels at the rate of œ miles per hour. 


-. he takes Б hours to travel 84 miles, If tho speed be (2-5) 
miles per hour, he takes 8t hours to travel 84 miles, 
t5 
84 м. 842+ 490 — 845; 490 
И ара А = 
ENS Po TIERE rs on 
о, B(s*- 55) 490. or, Z-F5z—84, or дарб 84—0, 
о, (а+19)(а-т)—0, - £— —19 or 7. 
tive, 
iles per hour, 
bendieular drawn fro 


Metres leg 
9 centimetri 


the speed cannot be nega 
the required врвей--7 m 

ile Hah 3 than half of the chord. 
hord. 


в es, find the length of the 


chord. AB not ins am OD is drawn Perpendicular on the 
centr К Ё 
triangle. Let ODS ш, 9 О. Now, OAD is a right-angled 


T Ара S am andin 
. eh = 

^ 084-(0-8)а қа ^^ YPotenuse OA=]15 om, 
or, 228-624-995, 
0, 2%-3- 108.9 
- the measure ofa 

the регреп dioular=9 @ nnot be negative, 
^. the length of the given chord 


=2(9+-8) em, or 24 om. 


ALGEBRA 167 


Ex. 
я E А boatman can row 7 km. down a river and back in 
Fea s. If the river runs at the rato of 2 km. an hour, find 
ate of the pull in still water. hie 
Let ж kilometres per hour be the г 
no current. 
г. with th 
against the current (2- 


ate of the pull, if there were 


o current the boat goes (2-2) km. per ТТ апа 


9) km. per hour. 


ЕНЕМ V —-— 
cru ша S NE 3 
[dividing both sides by 7] 
or, 2—94-z4-2..2 9s — 
отч = or, icd P ог, g?-32-4=0, 
g-4or-l 


2. the required rate 


or, (г-4)--1)--0, 
; пров be - 1, 


А ^ the rate of the boat ca 
of the pull=4 km. per hour. 
nt of soldiers when formed into a solid | | 
er in the front than when formed into & 
Find the number of soldiers. [D.B. '40] 

ow of the hollow 


the front Г 
f soldiers" — (г-4х9)% 


Ex, 15. А regime 
Square, has 16 men few 
hollow square 4 deep. 


Let œ bo the number of soldiers in 


Square ; then the whole number 0 
—a? — (s - 8)*. 
Again, the number О 


Squaro— g — 16. 
и. the whole number of 8 


f soldiers in the front row of the solid 


oldiors = (#7 16)*. 
plem we have 


.. by the condition of the pro 
(г-16%-а%- (а- 8)% 
on z*- 32ш--256==2° 7 234-162- 64, ог, 22 - 480-+320=0, 
or, (24009 8)79. 2-40 or 8. 
the required number of soldiers 
-з(а--16)4:-(402 16)? = 24? — 516. 
of 2—8 18 nob admiseible, because in that case 
4 be 16 men fewer than 


Here the value 
the number of men 
8 men. 


in the front row canno 


168 CORE MATHEMATIOS IN ENGLISH 


Ex, 16. What is the price of 9888 per dozen, if one more for 
6 annas, reduces the price by 1 anna per dozen ? 


[D. B. '89, '41, '46] 
Suppose the price of д 9888—6 annas, 


the price of 19 оваз = 72 аппав......(1) 


Now, if the price of (--1) 9883 —6 annas, 


then the price of 19 eggs Т2. annas (2) 


vgl 
[^ the Second price is lesg than the first Price by 1 anna,] 
„ 1924-72- 72% — MEL. 
or, alet 1, о, 2-0 79, 


Or, 43--2- 72—0, or, (2--9)%- ВО та 
һе number of eggs cannot be negative (— 9), 
4. the required number of eggs=g, 


[D. В. '49] 
Let Е be the given fraction, 
Now, by the first condition of the Problem we have 
2--9 9% 
иъат уз or, PUT у, or, Qy— “шегу, 
2y 42 94 
or, 75. 42 === 
ay ay 1, Or, A yai ...... (1) 
Again, by the Second Condition of the Problem we have 
VET Y^ on ЗУ - 95-95, 9..0) 
Now, from (1)x3 and (2) хо We haye : 
6 19. 
2 ya 8 
6 18. 
and @ и 4 


a (subtracting) Se -1, 


y У--в6 


B 
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Putti i 214. prt 
ing the value of y in (1) we have tg =1, on =з, 


2—0. .. the required fraction = — 6 


[ N.B. Here, the answer must be É It cannot be 4 or, 
— 1, because in that caso the conditions will not be satisfied. ] 


of two numbers is 94. If the sum of 


Ex. 18. The product А : 
their squares be added to their sum the result is 69. Find the 
Вы а [E.B.S.B. '58] 
Let the numbers bo 2 and y. 
wy=24......(1) and аз yen y 68. (2) 


From (2) we have (z--y)* — длу-Е®-+у=69 


or, (ау) 9x 24-+(2-+y) 62, 
or. (а--у)--(а--у)- 1100, 
or, a®+a-110=0 [Putting а for a+y] 
or, (а--11)а-10)--0. “ -a=-1Lor 10. 
(i) Ita- -11,thenzcy—- 11. 
Now 72 ay=24 
(в— y)? =+)? 
de UM 
Now, «ty= -11 
z-y- 5 


—4ay-(- 11)? - 4 х24--95 


[Taking 2- y=5] 
Tees QN yo 


-. tho two numbers ато 7 3 and i "uio Se 
[The same answer will be мша a s А =10- 2 
(8) Again, if a=10, then 20—10, og т 
Now, v нед ТҮСПЕ Ne га 10а ЗО, 
on (2-402-6)=0 = Pe da 6 
Ж “ЕСЕ . ¢he two numbers) ра 

y —6 or 4. Рес or, 4 and 6. 


i bers 
the required num (i) and (07 


[Two different solutions 819 shown n 


Exercise 13 
i ге added to its cube is 
ber such that its squar ГА U. 716] 


ers is 2 and the sum of their two 
bers. (0. U. 361 


1. Find а num 
16 times the next number. 
9. The sum of two numb 
reciprocals is 22. Find the two num 
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3. Find two consecutive odd numbers whoso product is 35. 


4. Find two consecutive numbers such that the difference 
of their two reciprocals is тїз. 


5. What number when added to 30 will be less than its 


square by 19, ГЕ. B. S. B. '50] 
6. The sum of the squares of two consecutive odd integers 
is 290 ; find the integers, 
7. A number is greater than its Square root by 110. Find it. 
8. The sum of the Squares of two consecutivo even numbers 
is 100. Find the numbers, (АЛ). 941 
9. In & right-angled triangle tho hypotenuse is 17" and the 
sum of the other two sides is 23". Find the two sides. [G.U. '51] 
10. The hypotenuse of а right-angled triangle is 13 inches, 
Find the length of each of the remaining two sides, if their sum 


is 17 inches, Г0. U. 45] 

ll. A and B сап do a piece of work in 72 minutes ; but B 
dono takes 1 hour more than А to doit. In What time can each 
o it 


12. Find the price of eggs 


2. per dozen when two more eggs for 
a shilling would reduce + 


he price by one penny per dozen. 
[E.B.S.B. '51] 

13. А man bought a certain number of goats for Rs, 420 ; 
had he obtained one fho prico of each 
would hayo Find the number of goats bought. 
2 ae теі Moo the produ 

n Ace . ыш 
Units’ place by 1, find the nu ds X ess nn the digit in 

15. A man takes one ho i i 
Қ ; Ur less to ride 24 kilometros if he 
inerea, i gems 

ses his speed by 2 km, Per hour, Find his speed per hour. 

m the centre of a circle to a chord 


cm. If th i i be 
E Я the length row ane radius of the circle 


boatma, 
river but 3 km. up gt я 
the boat per hour, dis Bind 


n can row in 


19. Find two con i iti 
squares is 761. ecutive positive numbers the sum of whose 
20. The h 


Ypoten t (а. 0. '52] 
қ | ; use of aright- : А 
its perimeter is 56 cm. ; find the length оаа 2 as em, and 


MENSURATION 


RECTANGLE 


The perimeter of & rectangle=the sum of its four sides 


=2(length-++breadth). The area of & 
h, and breadth = area + length, 


rectangle — length x breadth ; 


its length = area —-breadt 

2 Dra m MEN зі 

The diagonal of 2 rectangle— length? Е breadth’. 
Square 


e=the length of a sidex 4 U^ ali sides 


The porimeter of a squar 
of a square are equal.) 
Поява оба square = (length)? == (breadth)? ; 


The side of a square= waren of the square, and the diagonal 
8 


of a square=a side X Ма; г. the area оға вашмө-% (diagonal) 
roof and walls of а room are all 


You know that the floor, 


rectangular. 
the area of a floor oF a roof=length x breadth. 
Tho area of the four walls of & voom==a{tengen-+ breadth) x hei 
N.B. These bave already been discussed. Below are given 


a few examples. 
Examples [1] 


acres 10°25 square poles ; find 


[R. E] 
0:95 ва» po.—4970 25 за. po. 

= J 191025 pole 705 poles. 
hich are as 8 : 2 
find the lengths 


1. A square field contains 31 


the length of a side. 
The aren of the 84 
the length of а sido= 
rass-plots 
it ab 44. per 84 


пате = 31 ac. 1 

aren 

9. A rectangular В the sides of W 

costs £14, 8s. for turfing uaro yard, 
of the sides. 

Hore, length : bread 

2 x length-73X 


th=3 22, 


preadth, length 8 x breadth. 
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Now, the total cosi=£14, 8s.—988s. 

and the cost of 1 sq. yard —4d. — 3s. 
the area— (988-4) ва. yds. —864 sq. yds. 
length x breadth —864 Sq. yds. 

or, % breadth x breadth—864 sq. уаз. 

Or, % (breadth)? =864 sq. yds. 

or, (breadth)? —39$*? sq. yds,—576 8q. yds. 
breadth = ,/5%6 yds.—94 yds, 

and length —$ x breadth —$ 94 yds.=36 yds. 

9. There is a garden 140 ft, long and 120 ft. wide and a gravel 


walk of uniform breadth is to be made all round it so as to take 
up just one-fourth of the garden, What must be the breadth of 
the path ? 


[В.Е.] 
Let the breadth of the walk be æ feet. 


The area of tho walk=2 x 140 x z4-2 (190 - 25) 
=2805--2405 — 452—590; — 4, 
that атаа = x (the area of the garden) 
=x 140x190 sq. &.=4900 sq. 6. .. 4900— 520g — 42° 
Or, 453 _ 52024-4900 — 0, or, а2%-1302--1050--0 
p= 1804 vi —1x1050. 130% ,/16900 4200 
9 


Again, 


—130+119'694 . 
En =121'347 or 8'65 

Аз here the walk cannot Possibly be 121'347 ft. wide. 

р i required breadth of the Dath—8'65 tt (сачу) 
d d the cost of lining a rectangular cistorn with lead at 
Maa oe * Der ва, ft, of surface, the inside dimensions of the 

i 8 aS follows—the length 8 th, 9 in the breadth 2 ft. 
10 in. and the depth 9 ft. 6 in. Bu. 

The area of the floor of the cistorn=longth x breadth 


h =P ft. x XE fh, = 538 aq, ft. 
The total area of its four walls=9 (length+ breadth) ы 
Bes {6 2in2 fh, 10 in.) ха ft. 6 in. 
=2x6 ft x$ ft.=30 Б ft 
the cost per 54. ft. = В». 1, 2 аз. = Ra, 2 
the required cost=Rs, (825 =. 


PM EI X $)-- Bs. 380% 8 
=Rs. 10.1.6 р.-ЕВз. 33. 19 23. — Rs, 43. 13 ав. 6 р. 
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Exercise 1 


MEL i M 
yards by 98 feet ? 

"e Find the cost of putting & fence around а Square field. 
so area is 13/225 acres at Re. 1. 12 аз. per yard. 10.0. 1890] 

8, Two square fields jointly contain 6 acres and the side of 
one is three-fourths as long as that of the other % how many acres 
4, A square grass-plot contain There is a path 

80 foot wide surrounding it. How many stones each 1 fb. by 9 in» 
will bo required to pave tho path ? [C. U. 1907) 
5. A room is 30 ft. 1006, 92 ft. wide and 184 it, high and has 

Б doors and 3 windows ; find the cost of colouring the walls at 
8 as, per square yard deducting 30 sq. feet for each door and 
[C. U. 1875] 


6 ft, wide round and 
yds.- 


are in each ? 
g 10 acres. 


window. 
p 6. Find tho cost of paving ® pathway 
immediately outside 8 flower garden 91 y 
broad at 5% pies 8 sq. y8 [O.U. 1905; D.B. '33] 
7. А postage stamp is $$ of an inch long and $ of an inch 
wide. How many stamps will to cover & board 1 ft. 
11 in, long and 1f. wide? 
8. A rectangular court, 
paved with 2028 stones, oach 14 feet square. 


the court. 


rd. 
be required 


three times as long 88 it is broad, is- 
Find the length of 
от 1912] 


— 


TRIANGLE 
x to the base of & 


m the verte 


The perpendicular drawn fro 
ltitude. 


triangle is called its height or 9 


(1) Ina right-angled triangle 
(hypotenuse)? = (base)? a (perpendicular) ; 


Squares on its other two sides. 
(2) The area of the triangle 
9 X area 
Ero ht à 
b: 2 А2209 hei£ C T 
280" “height base 


{ie the sum of the- 


=} x base x height, 
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(3) The area of a right-angled triangle —$ base x perpendi- 
eular— 3 x the product of the sides containing the right angle. 
(4) In the right-angled isosceles triangle 
(hypotenuse)? =2 ( base )? =2 ( perpendicular )2, 
the hypotenuse= „/® Х һавө-- ,/2х perpendicular, 
(5) The height of an equilateral triangle=side x 3, 


the area of an equilateral triangle = УЗ y (siae), 


(6) The height of an isosceles triangle 


= М square on any one equal side — square on half the base. 
The area of a triangle in terms of its sides : 


The letter s is used to denote the semi-perimeter ofa triangle, 
that is to say, half the sum of its sides. If the sides are a, b, c 
units in leng&h then 2s —a-4-b--c, and s—i(adb--c) A denotes 
the area of à triangle, 

With these notations the area of a trian 
formula Д = у a)(s — b)(s = c). 

It each of the equal sides 
third side be b units of length 


gle is given by the 


of an isosceles triangle be æ and the 
: ‚ the area of the isosceles triangle— 
à 4a? — 53 units of area, 


Examples [2] 
l. The area of ап i i i 
m c ul equilateral triangle ig 25 square Fk ) 
ГА. 0. 
The атев of ап equilater, i 
al trianglg = V3 i 

da 4 X(sido)?, 
^. here 4 X (side)? o5 ва. in., 
"^ (side )2?=25x4 —. 100 

J3 за. к 8q. in, = 10048 8q. in. 
in,=57'7 8q. in, 
E. Ex M51 in, (nearly) 7:6 inch ( 
++ the required р аа а 


erimeter— 7e . i 
Sher=7'6 .X38=29'8 inches (nearly). 
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9. Опе side of a right-angled triangle is 588 cm. and the sum 


of its hypotenuse and the third side is 832 cm. Find the 


hypotenuse and the third side. 
Let the hypotenuse be 2 cm., <. the third side=(882 – 2) om. 
Now, z*—(588)*4-(682 - 2)* = (588)? -- (882)? — 2 x 882.2--*, 


95; 1764a—=(588)? +(882)* = 1123668, 2. 0687. 
а hypotenuse = 637 cm. 
(882 — 637) om.=245 om. 


teral triangle so that 
which the 


[R. 0. 8.1 


the require 
and tho third side— 


1 3. What must be the side of an equila 
its area may bo equal to that of a given square of 


diagonal is 120 ft. ? 


the diagonal of the square 120 ft. 


the area of the square $x (120)? eq. {6,=60X 120 sq. ft. 


Let each side be 4 feot. 
3 s= 
jts aroa = и, А 5ай 1А 


or 249601 x4- 60x 190x 4X 3.166972. 
‘ WE} 8 
*, the required side=128'9 ft. (Арр.) 


~ a= 16691371289. - 
es triangle is 


4. The perimeter of & right-angled isoscel Ae 
polenuse. mU. 
les triangle 


(,/9--1) feet, find its ВУ 


Let each of the equal sides of the right-angled igos 


bo w ft. 
its hypotenuse— NE: ft. and the given perimeter 
=(/ +) = 

„а-ал = porimetor Аат 05 «(2T 43) /2+1, 

a „+1, 

== J2 

s. the required hypotenuse 
+З ү, 


oie кыры» 
ЕГІС; + J2 
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5. А ladder 95 ft. lon 


g Stands upright against a wall, how far 
must the bottom of th 


9 ladder be pulled out so as to lower the 


top by 1 ft. ? 
The ladder AB is Standing erect against B 
the wall (AB). Suppose, it its lower end t 


be drawn off z feet from A to А, 
descends 1 foot from its original Position m is 
ВОВ, г АВ=95 ft., 24 
^ АВ -(%- 1) or 94 tt, 
and A'B'—AB-—95 ft. д eo 
"+ 2* —(A'B)? — (АВ) 953 — 24*—49, 
^ e= /H=7. +. the lower end of the ladder should bo 
drawn off 7 ft, from the wall. 


its top B 


6. A tower, which stands on a horizontal plane, subtends a 
Certain angle at a point 160 ft. from the foot of the tower. On 
advancing 100 18. towards it, the tower ig found to subtend an 
angle twice as great as before. What is the height of the towor ? 


ГА. 77.1 
Let the height AB=h, 
Here, BP=160 tt. ; PR=100 ft. A 
BR=60 ft, 
Again, LARB=9 LP ў 
( by hypothesis J; 
But LARB= / p+ LPAR, 
^ 2LP=/P+ LPAR, P 100 R $0 B 
>. LP-LPAR. 


AR=PR=100 ft, 


from the right-angled triangle A 


^ BR, we have 
= 2 Pm Ü 
Ы m p —100* - 60 (100+-60)(100_ 60) — 6400. 
б М x Ta “+ the required height=80 feet. 

HA C8 of a triangle are 85 s 
respooti ve]. i E ! metres and 154 metre 
triangle Y and its perimeter ig 324 metres, Find the area of the 

Tho thira Side of 


and its semi. (824 - 85- 154)m. = 85m. 


2X 324ш.=169 th; 


ч Мав - as - Bea) 
= V162(162- 85y183.— als- b (s с) sq. m. 
sexu imi р ) 


= JI62x TIX8x T7; Sq. m, ,/ 


BIXSXTTXSITT 
=9X 77X4 ва. m.=2772 "ue Х77х8х77 ва. m. 


MENSURATION 111 


8. Tho sides of а triangle are 13, 14 and 15 
1 , metres, fi 
perpendicular from the opposite angle on the side 14 mir Tong 
[P.U.]. 


Let № metres be the required perpendicular, 


2. the area of the triangle 
={х base х height=} x 14 m.Xxh m.—7 m.xh m. 


Again, its comi-perimeter(s) 3 (18-+-144-15)m.=21 m. 
2. tho area of the triangle 
Ж. очы ee Angle suat t o ERE ба 
= Js(s - aXs = bs = Ja1(81-13)81- 1821—10) 51 ш, 
= Jai x8xTx06 ва. m= 7x 3x8X 7x2 ХЗ sq. m. 
-7х8х4 ва. m. 1ш.хһш.=71х8х4 sq. m. 
Л h—15$5im.—192 m. 2. the required height = 12 metres. 
9. The cost of paving 8 triangular lawn is £200 at Qs. 64. 
per square foot. If one side be 94 yards long, find the length of 


the othor two equal sides. 
1 sides of the lawn be a yards in 


Let oach of the two equa 
length. .'. the semi-perimeter(s) of the triangle 


=} (24--a--a) ув. = (18-2) yds. 
е а Шы ы аа 
2. the aren of the triangle ‚/5(в — alls- d)(s - 0) 
ug ÉD 
= Visa Fa leta ika 98) e T 
== Ņ (a+ 19). 19. 12 (a — 12) ға. yds, =12\/ a? – 144 ва. yds. 
Again, . the total cost = 2200, and the cost per ва. ft. 4s. — 68, 
,. the area of the lawn = (2007-3) 89. ft. 
—1600'sq. ft. = 14 9sq. yds. 12 Jas - 144— 290° 
бӯ; Wate on a3 - 144=2 550" 
144 2919 4181 -144—069 61877» 


or, a= УР” 
a= 3634787" = 19°06 (nearly). 
19706 yards (Approx.) 


S. the required longth of the side= 
10. The sides of 8 triangle are in the ratio of 38:4: 5 and the 
perimeter is 432 ft. Find the area of the triangle. 
g+4+5=12, 439 th. 19 — 36 ft. 
; і 8 
ind lengths Өн fh 144 ft. and 180 ft. 
The semi-perimeter= X 439 tt. =216 ft. 
>, tho required Bre | | — 
= ,/216(916- 108)816- 1441216 — 180) sq. ft. 
= 3x 108x 108 x T2 x 86 84: ft. 108 x 72. sq. ft. 
= 20877 *gq. yds. =864 за. yds. 
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11. If the side of an equilateral triangle be i ae. 
ds: its area is increased by A/8 square metres. Find the 
of its side, ; 


Let each side of thé equilateral triangle be а metres. 
its втев= a? за. m. 
If the sidetbe 1 m. longer, it ig (a+1) m. 
then its oreq= s (a+1)? sq. m. and by the condition 
this area is ./3 ва. m. more than the previous area. 


УЗ onto Nae yg 


3 a 
or E at 3-3, + 3 


3.849 . 349, 9 
or У, мз- 238848, „„ a= 4X WE) 

^ the required length of the Side—$ m.—1 m. 5 dm. 

12. What is the area of a right-angled triangle whose oa 
tenuse and one side is 65 ft, and 5'2 ft. respectively. ss 
ratio of the Segments of the hypotenuse into which it is pie 1 
by the Perpendicular drawn from the right angle on it, (0. : 


Suppose, the third side of the tri 
"8 а®=(6°р)уз_ (5/g)2 
^ а= / 1521—39, 


angle is a ft, 
= 49°95 — 27°04 = 15'21 
the third side=3'9 ft. 
the area of the right-angled triangle 
=+ҳ 9'9x 5'9 ва. ft.=10'14 ва. ft, 
Again, Suppose that the h 
by the berpendicular into two Segments ж and y. 
Now, from Geometry We have (3:9)2 
and (5'2)*=y x hypotenuse, 


ZX hypotenuse (39a 151 * £159] - 
y X hypotenuse (59): 9704 ^ ELS = 


34 divided 
Ypotenuse of the triangle is divide 


=x hypotenuse 


“. the required тайо=9; 16. 
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Exercise 2 


o the sides containing the right 


1. In a right-angled triangl 
tively. Find the hypotenuse 


angle aro 15 cm. and 20 om. respec 


and the area. 
9. A man, 6 ft. high, stands at a dis 


ы 196 fi. high. Find the distance o 
rom his head. 

3. One side of в right-angled triangle is 36 om. and the sum 
of the hypotenuse and the other side is 54 cm. Find the hypo- 
tenuse and the other side. 

4. One side of в right-angled triangle is 3925 ft., the differ- 
ence between the hypotenuse and the other side is 625 ft. ; find 
the hypotenuse and the other side. [В. U. 8.1 

5. А post 32 metres high is broken by the wind, its top 
touching the ground at & distance of 8 m. from the foot of the 
post. Find the height at which the post is broken. 

. In a certain lake, the tip of & bud of lotus was seen & 
foot above the surface of water. Forced by the wind, it gradually 
advanced, and was just submerged at a distance of 4 ft. Find the 


tance of 90 ft. from a 
f the top of the tower 


[P.U. 1921] 


depth of water in the lake. . 
7. Find the height of ап equilateral triangle standing 00 the 
base 8 сш. long. 

8. A ladder, 24 ft. long, stands upright against & wall, how 
far must the bottom of the ladder be pulled out so as to lower the 
top by 3 ft. ? A. UJ 

9. A cow i8 tethered to & post oe from ae 
with a rope 17 ft. long. How much of the hece? са n 

10, The diagonal of a square court is 300 ft. 5 fna ш zu 
in square yards. қ | [R ad 
11. The area of a right-angled triangle 19 9 acres an en 
the sides containing the right angle ін 110 yds.» find the 1 rig e. 
19. Find the are? of the triangle whose sides are ^ 15. in, 


e in the ratio of 3:4: 5 and its 


. 6 in 
13. The sides of & br 
perimeter is 24 cms: Find its 8168. ; А Белгі 
ing a triangu ar court came о а 
14. The cos © Wed. the sides be 24 yds. ү au the 
. U. Б. 


F 8.9 d. por 8d. e 1 sides 
e wo equa 2; : В 
neth eitha о rpondioulars drawn to the sides of an equilateral 
triangle from any point within ie nod 8, 10 arid 12 №. respec- 
ti і олами 
(S AE a Mid equilateral triangle 18 equal to that of & 
sain whose diago nal is 10/8 ft. Find the ares of the square 
d 5 the triangle. А i 
NO ТОУ, of a tri @as6:7:8 and its perimeter is 


17. 
469 feet, Find the are 0 


CIRCLE 


You are already acquainted with the definitions of circle, 
centre, diameter, radius, circumference, атс, chord, etc. 

A chord of the arc is the straight line joining the two extre- 
mities of an arc. . 

"The straight line which joins one extremity of an arc and the 
middle point of the are is called the chord of half an arc. 

A segment of a circle, 


A segment of a circle is the figure: 
bounded by n Lo 


rd and one of:the two ares into which the chord 
divides the circumference, 


In the given figure, О ін called the centre, the curved line 
PAQB is the circumference, AB the 
diameter, OA, OB, OC or OD (3 of the 
diameter ) radius, PAQ the arc and PQ the 
chord, 

The figure PAQP which is bounded by 
the атс PAQ and the chord PQ is called 
^ segment of the circle, The figure PBQP 
is also another Segment of the circle, 


divided into two segmenta 


в circle ig 
by any chord. 


Sector of a cir 


cle. A sector of a circle 
two radii and the 


are interce 

In the given diagram, t 
the two radii OC and O 
The angle COD ig called t 


is a figure bounded by 
bled between them, 


he figure OCED 
D and the are С 
he angle of that 


О, which is bounded by 
ED, is called the sector: 
Sector, 

Circular ring, Circles that haye the same centre are said to 
be concentric Circles, 
The figure bounded by the Cireumfer. 
es of two concentric Circles ig said to be 2 
а circular Ting. 

In the given dia; 
by the circumfere 


B 
nces PBQ and-ACK ig a 

circular ring. The external circumference Ф 
BPQ is Ње outer ring an 


circumference AKO ig the inner ring, 
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Cireumference 


It can be proved by Geometry that the rai 
жеген gnd ді r . circumference ; 
inmoter of a circle ie. — а. тоног. is а constant 


$ this is the same for all circles. This 
diameter in any circle is denoted 


tio of the circum- 


quantity, that is to say, tha 
constant ratio of circumference to 


by the Greek letter * (Pi); so that circumf erence “ж ( generally 
diameter 

SP, ог 2531415996... 

— y diameter 727 X radius. 

co and 7 is the radius) 


x is taken to be equal to 5* ), х= 

The circumference of any circle 

-. с--9л? (here c is the circumferen 

radius— 2. í 
әл 

z x ( radius jar? [ri 


o concentric circles be В and 7 respectively, 


then the area of the circular ring bounded by tho circumferences 
pe- ap2=2(R*- r2) =1(R+7)(R- т). 


Examples [3] 

[ If not otherwise stated, take л-321 

1. The diameter of a oirole is 9 dm. 1 сш 
ference. 
The required circumference — 7 x diamoter 7 ^^ X 91 cm. 66cm. 


—6 dm. 6 om. 

2. Two wheels make 32 and 48 revolut 
distance of one mile. Find the difference betw 
the radii of the two wheels are Ran 
The circumference of the first wheel — 27872 х*?хВ= 
Again, it revolves 32 times to go 1 mile, 

1 mile =? yds=55 yas. 


its circumference gg 


л Diameter=<, 
л 
в the radius of 


The area of a circle= 
the circle]. 
If the radii of tw 


‘of two circles = 7 


find the ciroum- 


jons in going over à 
eon their radii. 
eotively. 
Suppose, d т resp E y 
TR. 


a s yds., Қр us 
‘erence of the second wheel 
to go a milo, 


Again, the circum à 
—-94r-9x F XT AE 16 revolves 48 times 
— 110, 
its circumference ^ дув, ^V yds. 
MEUS ©. То 110х458. 6 yds. 
35 дз. =9 yas. 2 ft. 9 in. 
3 
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3. It cost Rs, 16. 8 as. to fence a circular lawn at 6 as. per 
yard. Find the radius of the lawn. ү 

Here, circumference=(Rs. 16. 8 88.6 as.) ydg, — 32 x Syds. 
=44 yds. 2. 9 x—44 yds., or, 2582 r=44 yds. 

Vs tu (radius) = 4257 yds.—7 yds, 

4. The cireumferen 
of another circle, 
find them, 


Let the radii of the two circles be R and 7 respeotively. 

Y o the circumference of the first circle is 1% times that of the 
Second circle, .*. “the radius of the first circle must be 1% times 
the radius of the second circle. 

4 В-%. Again, R-r=1 ft. 9 in.—21 in. (by hypothesis), 

^^ $r-1r=21 in. or, 27= 91 inches, 

7=42 in.—3 ft. біп, and R=§r=5 ft. 3 in. 
5. The difference between 
8 circle is 60 сш, ; find the radi 
Let 7 be the radius, 
2лт==2 x Bp sey, 5% 
or. Pr=60 om, Э.т=®ў 


ce of а circle is half as long again as that 
If the difference of their radii is 1 ft, Эш, ; 


the circumference and diameter of 
us, ІМ. T.] 
then diameter=9, and circumference= я 
from the given condition 5*; — 2r — 60 сш. j; 
$4 сш, =14 it., 2. the reqd, radius=14 cm 
of two given ‘circles are ag 3:4, and the 
the circles ің equal to: the area of a circle 


Find the diameters of the given 


6. The diameters 
Sum of the areas of 


whose diameter m 
Cireleg, 


diameters of the t 
the ratio of thei 


WO circles=3 ; 4, 
Smaller circle=y, . 


Pose, the radius of the 


i е A Sart ардан BE ay, 
- the diameter of the third circle= 30 1n, 3 radius— 15 ір. 
mE area=2(15)? oor, j 


“. by the given condition, 25, —995z 295лу 9 
= or, 72 — Х9, 81, 
9 КАЛ Карат 
7=9, i.o., the radius of the first circle=9 incheg 
*. the diameter of the first circle 1g į Е 
S 5518 inche f the 
second circle=$y1g in.—94 inches, ОК 


| 
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..7. The sum of two radii of two ci i 
еген of their circumferences is 8 cm. pe Fey mpi 
Suppose, the radius of one circle is 7 cm., 
: the radius of another circle— (7 — т) cm. 
ow, the ci ircle — 
она at өүөү Of кіз еі ЯҒ aie Sm 
the difference of the two ciroumference—8 cm., 
5 Onr—8n(7-7)=8, or, 2x9277 147=8, 
or, 2х9л,-14Х 3A—8, or, 2X 22r— 8--44—58. А. 27r— 26, 
1. the required circumference of the first circle=26 cm. 
and that of the second circle=22(7-7) om. = (44 - 27r) em. 
--(44- 26)om.—18 cm. 
8. A man by walking diametrically across & circular grass- 
plot finds it has taken him 45 sec. less than if he had kept to the 
path round the outside ; if he walks 80 yards в minute, what is 
the diameter of the grass-plot ? (0. 0.] 
Suppose, the yadius of the circular plob=7 yds. 
its diameter=27 yds., and cireumforonoo — 2a — 47 yds. 
the time taken for crossing the field along the diameter 


=(2r+80) minutes 4j minutes. 


taken to walk round the circumference 


ior minutes. 
o times=45 seco 


Again, the time . 
= (44r+80) minutes = 


The difference of these tw nds={ minutes 


(by hypothesis) 
о, ЖитФ a paix S145 
9r yds, — 28 yds. 
ular grass-plot of which the outer 
nner circumference is eo. : 


0 


2 peti $ 
г. the required diameter = 
9. A road runs round a circula 
circumference is 500 yds. and the 1 
find the width of the road. 
Suppose, the radius 0 


the inner ring 18 7. the width © 
the circumfere f the outer ring= 500 yds. 


me" 00, 500х7.- 875 (уйе) 
г Во 1 
Again, the cixcumforence of the inner ring= 300 yds. 
ол» =300, ^ y 2081 = ВА (yds. 
the required width of the path= 67° yds. – 585 yds, 
— $n yds, = 313 yde. 


f the outer ring is R and the radius of 
f the path —R – 7. 
2. 9лВ=500, 


n 


nce о 
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10. A wire can be bent i 
If the wire can be bent int 
length of its side ? 


nto a circle of diameter of 4 ft. 8 in. 
О the form of a Square, what will be the 


Here, the diameter of the circle—4 ft, 8 in, 
the radius=9, ft. 4 in. =98 in. 


^. the length of the Wire=circumference of the circle 


=21r=2x % x28 in.=176 in. 
tho perimeter of the square=176 inches, 


the length of each side of the 8quaro—176 іп,--4--44 in. 


=3 ft. 8 in, 

11. The hands of a clock are 

Find the difference of the 
in 2 days б hours, 


5 in. and 4 in, long respectively, 
distances traversed by their extremitios 


The extremity of the minute hand of the clock will move in 
lhour а distanco equal to 


the circumference of ihe circlo having 
& radius of 5 inches, 


in 1 hour the minute hand Will move 25 Х5 inches, 
in 9 days 6 hours or in 54 hours it will move 
2x Fx 5x54 in. or 220514 inches, 
hours the extremity of the hour hand will move 
о the circumference of b 


5 he circle having 4 inches 
radius, i.e, луд inches, 


Again, in 19 
9 distance equal 6 


"e it will travel in 54 hours тха ог 36x 99 
19 7 
the difference of 


the two distances = (2209x5499 722) 
inches = 22(540 _ 36) inches 


— x 504 inches — 44 yards, 


[ Relating to area of the circle ] 
12. Find the area of the circle Whose diameter jg 12'6 ош. 
Here, diameter=19'¢ em,, 


<. the radius 63 em, 
=лу2 = 52у (6*3) a 
=F раев „ 


Tho area of the circle вд. cm, 
4. em,—194'74 ва. ош. 
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d cnp area of а circle is 9 sq. yds. 8 sq. ft. 106 sq. in, find 
The area of the circle—2 sq. yds. 8 sq. ft. 106 sq. in. 
=3850 sq. inches. 
2;2— 3850 sq. in., or, 22 x r? = 8850 sa. in, 
or, r2—32959*7 gq. in.— 5? XT? sq. Ш. Дт-5хТ in. =85 in. 
^. the required radius=85 inches = 9 ft. 11 inches. 


i4. The area of a circle is 385 acres, find the circumference 
ІР. UJ 


of the circle. 


The area of the circle—77*? 
S20 лү?--885 x 4840 ва. yds. 
40** gq, yds, —35 x 7 x 2420 ва. yds. 


8--8850х7 


=385 acres (by hypothesis), 


or, 7° L285x18 


2. r= 35x 1x 2420 yds.— 770 yds: 
umference= 27r —2 X за х 770 yds. 
—4840 yards. 


s of the outer circle of a ring is 349 ft. and the 
circle is half of that ; find the area of the ring? 
ГР. 9.1 


tho required circ 


15. The тайїй 
radius of the inner 


the outer circle = 349 ft. 

the area of that circle ar? =% X (349)? sq. ft. 
Again, the radius of the inner circle 3 x 342 (5, 171 ft. 
the area of that circle — 8? X (171)? ва. ft. 
the area of the circular ring = ће difference of th 
of the two circles = 52(849)* ва. ть, = 32 x (111)? ва. ft. 

= 42{(342)9 – (171)°} ва. = 37 (344-171 (842 — 171) ва. ft. 


33 ва. yds. 3$ ва. fb. 
3. 15s. ab 98. 6d. per 


The radius of 


6 areas 


= 2929209 gq, ft, —306 


16. A circular silver plate costs £l 


square inch, find tho radius of the plate. 
TheStotal сов of the silver-plate= £13. 15s. = 2758. 
h of the plate— Зв. 6d.= +в. 


and the cost of 1 84. inc 


the area of the silver plate=(275~3) sq. in, = 279254. in. 


sax? = 215*2 ва, in. 


ie., лт? 271252654. in. or, 
or, q2—23552 x ds ва. in.— 25 84. in. r=5 inches. 
=5 inches. 


the required radius 
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17. A road runs round a circular grass-plot, the outer 


circumference is 500 yards and the inner circumference is 300 
Find the area of the road. ГР, U, 


Here, the path is bounded by two concentric circles. . 


Suppose, the radii of the o 


uter and inner boundaries are 
В and r respectively, 


228-500, or, StR=500, 2. R=520x 
and 277—300, or, 44r=800, 


“. the required area of the path —z(R? 
НЕ ЧАТ) _ (во0х7)4) 8q. yds, 
— x (z:)21(500)* — (300)*} sq. yds, 
=4? x alte x 800 x 200 sq. yds, 


149299 ga, yds.—12727 f sq. yds, 


—900x 
4. у= 


— 1?) ва. yds. 


мо 


18. Find the radius of а circle which ig equal in area to & 
rectangle, 5 ft. 3 in, by 1 ft. 10 in, 
The area of the circle=the 


=5 ft. 3 in. 1 ft, 10 i 
Again, 


area of the rectangle 

n.=63 in. x 99 in, 

the area of the circle z;3 ( y being radius )=32,2, 

^o 89-6399 Sq. in, or, r2 =S8x90%7 вд. in, =441 ва. ine 
“оте Jin. 91 in, 


the required radius=9] in.—1 ft, 9 in, 


19. A road rung round а gj 
ј reular plot ter 
circumference of the road ig 44 [ores wi 


metres 1 inner i 
find the breadth of the road, Галь [: 0.5] 
н Let the radiug 90 the outer circle be R and the radius of the 
Inner circle bey, 2, the breadth of the road=(R- >) metres. 
the circumference of the first circlo=27r=44R motre? 


reumferenog of the second Circle Элу = 44, metres. 
from the given Condition, 44p _ 5f r—44 m. 

or $R- 7)=44 I dese т=44х9 ш.= m, 

the required breadth = Metreg 
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thered to a post by & rope so that she may 


90, А cow is te 
72 sq. in. of 8 grass plot. Find the length of 


graze over 38 sq. ft. 
the rope. 
The cow can graze movin i i 
г g round in & circle and so th 
of the rope is equal to the radius of that circle. dp 
Here, the area of that circle is 38 ва. ft. 72 ва. in. or 52 ва. ft. 


Suppose, the length of the rope (i.e., the radius of the circle) 


is v ft. 
лр? = 17.8. №. ОТ, 22,3 = ва. fi. О pi=42 ва. ft, 
p= / thes ft. e the required length of the rope- 35 ft. 
91. A circular grass-plot 40 ft. in radius is surrounded by & 
Е ; find the width of the path so that the area of the grass- 
plot and the path may be equal. ГА. U.] 
The radius of the circular grass-plot— 40 ft. 
Let В be the radius of the whole circle includin 


the breath of the path —(R— 40) ft. 
rcular grass-plot =n 


g the path. 


Now, the area of the ci 
of the path=2(R* - 40°). 

*' these two areas are equal >> z(R?- 402) —7.40* 

or, В%-404-40% on pr22x405, 4 в=40 2 


the required preadth of the path=(B- 40) ft. 
) ft, =40X 414 ң.=16`56 ft. (App.) 


(40)? and the ares 


— (40 VZ- 40) #.=40(М8-1 
99. А circular grass-plot whose diameter is 40 yards contains 
i nnin£ round it 006 yard from the 


a gravel path 1 yard wide ru 

edge. What will be the cost to turf the grass-plot at 4d. per 

square yard ? [R. EJ 
Here, the radius of the whole plot 

The radius of the outer circle of the pat 

thin the field and 1 yd. away from th 


=4 40 yds. — 20 yards. 
h is 19 yds. because the 
e boundary line of 


path is wi 


the plot. 
Again, the path is 1 ya. wide, 
[ Draw the figure ] 
*. Ње area of thetpath = 2(19* ^ 183) ва. уйв.=377 ва. yds. 
‘including the path 


ee 


Again, the 8108 о 


the radius of its inner 


= 400%. 64. yds. 


=m, (90) ва. У08 ) j 
<. the атев of the remaining portion of the plot which is to 
363 sq.yds. = X 363 sq. yds. 


be turfed = (4007 — 912)sg.yde-—7 X 
the cost of 1 89: ya. =4d.=88- 
za 2885, = 24°25. = £19, 314. 


2. the required cost 
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23. A plot of land has the shap3 formed by a square having 
2 semi-circle on the outside described on each of the four sides 88 
diameter. Ifa side of the square be 54 feet, what is the rent 
of the land at Rs. 750 per acre ? 
The radius of each Semi-circle—$ x 54 {t.=97 tt, 
+. its area=$z x (27)? ва. ft. 
the area of the whole plot of land=the area of the 
Square-rarea of the 4 Semi-circles = (54? 4 x $x T x273) за. ft, 
= (542-+44 әта) sq. f6.=(54°-++32 x 548) ва. ft, 
=54°(1+-44) ва, &.=54 x 54x48 ва. ft.—$x25151j acres, 
the required rent — 35184518 x Rs. 750— Rs, 36930 
—Rs. 129. 2 as. (App.), 
94. А circular track 10 ft. wide has an outer radius 61 ft. 
Find the cost of paving it at 32 ав, por Square foot. What is the 
Average length of the track ? What time is taken by a man 


running 10 times round the track ( of average length ) at the rate 
of 20 ft. per second ? 


[C. U. 521 
The outer radius of the track = 61 ft, 
} The track is 10 ft. wide, . the inner radius of tho track 
=(61-10) or gig, 


*- the area of the track=2(612 — 513) ва. ft, =? x 112 x 10 ва. it. 
^ the required oogt of paving.the track 
—ÉX1190y 15 ав. = Вв, 895, 
ack is 10 ft. wide, its average length=the 
thecirclohaying aradiusequal to (51--12) or 56 ft. 
=2x2x 56 f=2 зз 56 ft.= 359 ft. 


7. the ti Е 
AR Ө time taken to make 10 revolutions round the track 
30 '8econdg-9 minutes 56 seconds. 


Again, tihe tr 
circumference of 


Exercise 3 


* i find its circumference. 


of а wheel is 1 yd, оњ 6 in. find its 
diameter, 
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1 bi The radius of a wheel is 91 ft. How many revolutions 
will it make in passing over 43 miles ? 

4, What is the diameter of a wh 
| ; eel that makes 128 - 
tions in going over 2 miles ? D 
Р 5. Find the cost of fencing a circular 0 
in diameter at 1 s. 6 d. per yard. 
| 6. The difference between the circumferences of t 
ш 99 ft. and the sum of their two radil 18 10 ft. 6 in. ; find each 
circumference. 

7. Тһе diameter 0 
revolutions in 6 minutes. 


8. Tho difference betwee 
g 45 inches ; find its radius. 
n. and it makes 96 


ourtyard 10 ft. 6 in. 


wo circles 


fa wheel is 63 in. and it makes 960 


Find its speed per hour. 
n the circumference and the 


diameter of a circle i 
9. The diameter of 8 wheel is 2 ft. 11 i 
revolutions per minute % find its speed per hour. 
À 10. The sum of the diameter and circumference 
is 87 inches ; find its radius and circumference. 
11. A horse runs round & circular field in 1$ seconds at the 


rate of 66 ft. per second. Find the radius of the field. 
ot of land; the outer 


12, A road runs round 8 circular pl 

nee of the road is 912 metres and the inner 868 metres. 
ath. 

46 and 44 
edges of a*circul 
cle forming 


of a cirole 


cireumfere 
Find the width of the Р 

13. A cyclist takes 
round tho outer and inner 
Find the diameter of the cir 
Path. 

14. The hand 
Find the difference of the 
in 30 hours. 

15. Find the area of 

16. The area of 9 circ 

17. Find the circumfe 
10 sq. in. 

{ а circle whose ci 


ively in going 
7 ft. 6 in. wide. 
e of the 


seconds respect 
ar path, 
the inner edg' 


8 in. respectively. 


4 in, and 
y their extremities 


в of & clock 816. 
8 traversed b 


distance 


eter is 14 cm. 


whose diam 
а. ft. 40 ва. in. ; find its radius. 


Je whose area is 1 sq. ff. 


a circle 
le is 48 
тепсе of & circ! 


rcumference is 


66 inches. 
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19. The radii of the outer circle and the inner circle of 8 
ring are 35 in. and 21 in. respectively ; find the area of tho ring. 


20. The area of a circle is 385 acres ; find its circumference. 


2.0.1 

21. А circular pond is to be dug ; what must be the length 
ofthe cord with which the circumference is to be described, so 
that it shall just occupy half an acre ? [R. U. 8] 


22. The area of a circular ring is 859 sq. 
of its outer circle is 16 om. ; find the radius o: 
28. The diameter of a circular c 
find the cost of paving it at 44 s, per ва. yd. 


24. Find the length of the rops by which a cow must be 
tethered so that she may graze over 616 sq. 


ош. &nd the radius 
f the inner circle. 


ourtyard is 87 yds, 1 i.a 


metres. 

25. А circular silver plate costs Rs. 38, 8 аз. 
84. ft, ; find the radius of the plate, 

26. Find the side of ag 
circle of radius 4 ft. 8 in, 

27. A road runs round a circular garden, the outer circum- 
ference of the road being 22 ft, longer than the inner, Find the 
Width of the road, 


at Rs. 36 per 


quare which is equal in area toa 


8 shape formed by а Square having 
he four sides as diameter, If the 
rebe 60 ft, calculate the amount 


у Plot is let out at Rs, 1100 an acre per 
annum, [C. U. I. A. '55] 

29. A circular track 6 ft. wide has an outer radius 52 ft. 
Find the cost of Payin; 


Fries 1 8 it at 5 ав, рег ва. fi. What is the 
Sngth of the i 
taken by a boy i 
going round the track ( t га ий ? 


ar building is 68 ft. 10 in. 
he wall is 99 inch 


of the wall occupi 


'80. The inner diameter оға circul: 
and the thickness of + es ; find how many square 
ft. of ground the base üs 7 [RU 841 


— 


RECTANGULAR PARALLELOPIPED 


Cubes and Parallelopipeds have been dealt with in the chapter 


of the cubic measure. 
Ifthe length, breadth and thickness or height be a, б, c units 
of length respectively, 


The volume of a rectangul 
—length x breadth x thickness = абс cubic units (units of volume) 
The total surface ofa rectangular parallelopiped 
=2 (length X breadth J-bread&h Х height-+length X height) 
=9 (ab--bc--ca) units of area. 


The volume of a cube =(edge)* =(side)*=a° units of volume. 


ar parallelopiped 


The total surface of the cube =6 X(side)? —6a* units of area. 


The length of the diagonal of a гес 
а 
= ai 4-03 +c? units of length, 


Tho length of the diagonal of a cube 
= Jahre а Mas = м units of length. 


Examples 4 
of & rectangular parallelo- 
tively. Find the whole 


tangular parallelopiped 


breadth and height 


1. The length, 
19 m. and 4'5 m. respec 


piped are 16 ms 
surface and volume. 


Here, the length а=16ш., 
ole surface — 


+12x4+16X $) sq. ш. 


breadth p=12m.-and height c= ш. 
а(а--бе--са) 


^. the required wh! 
=636 ва. m. 


.. 


=9(16X 12 
and the required yolume=abe 
=16 ш.х 12 m.X i ш.=864 cu. metres. 
9. The volume of а cube is 916 cubic ош, ; find its edge, the 
length of the diagonal and the whole surface. 
ube-- (edgo)*. 


the volume of the © 
*. each edge = 5/216 em. —6em. 


. here (edge) —916 ou. cM ** 
The length of the diagonal of the cube=a J3=6 V8 em. ; 


and the whole surface 26a? 7 6x (6) or 216 sq. сш. 
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: lar parallelo- 
length, breadth and height of а rectangu is 468 
i z Md tthe tatlo of 4:3:9 ang its whole Шет 
Баса ; find the dimensions of the rectangular parallelop 
Here, length : breadth : height=4 ; 3:92; 


ight=2a сш. 
Suppose, length = 44 cm. breadth = За cm. and height=2a с 


2 
the whole surface — 2(4a x 3a-|- 4a X 2a-- 9a x 9a) —59a?. 
here 52a*=468, or, а%--9, 509-3. 


-. the required length —4 %3 cm.=12 em. ; breadth=3 x 3 ош. 
=9 em. ; height=9 x3 €m.—6 cm, ind 
4, The diagonal of each surface of а cubeis 4,/2 сш. Fin 

the diagonal and the volume of the cube, 
Let the edge (side) 


be a еш., 
of each surface = 243, 


+ the square of the diagonal 
“+ the diagonal of each surface 


here a „/8==4 V2, 2, а=4 ош. 


5, T 


cu. cm.=64 cu. ст. 
the sum 0 


а N d 
angular Parallelopiped is 19 cm. Ey 
Í its length, breadth and height is 17 cm. ; fin 


Here a+b+c=17 em. and diagonal=19 em. 
in VPP саада, 2 


a? +b2+4¢2— 144, 
Now, (a+b-+c)? =(17)2 


1 ог, АМАН ҚАҚЫСЫ 
ӛ 1M44+2(ab+-be-+ca)=289, ^. 9(ab-- bc-Fca) — 989 — 144-145. 
^^ the whole Surface 9 (ab--bc-- ca) 


А room is 19 metres lo 


145 59. cm, 
6. 
high ; find the lo 


res broad and 9 metres 
can be placed within ib. 

П size, 7, the length 
sible rod ig equal to itg diagonal, 
= /1д*-Етбя-рөз m, 
= №395 ш.=5 “ЇЗ metres, , 
. ts Tho Whole Surface of a rectangular parallelopiped which 
18 18 m. long and 5 m. high is 739 ва, metres ; find the breadth. 

Let the breadth bg & metres, 


Dg, 10 met 
ngest possible rod that 


4X5) ва. m= ( à 

2(23a--90) = 739. or, 23a--90 = 368 

ог, 98а==866— 90=276, ^ 21—19, 
the required breadth — 18 Inetreg, 
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d breadth of & rectangular 
в 9304 cu. em. Тһе cost 
0 P. at 10 P. per sq. om. 


8. 4 
d = ratio of the length an 
at ж opiped is 4:3 and its volume i 
Find ing its base with lead is Rs. 19.2 
its dimensions, 
Т) 
he area of the baso= (Rs. 19. 20 P.+10 P.) ва. em. 
, —199 ва. cm. 
Let its 
et its length be 4a and breadth be 3a. 
; res 3a—199 sq. em., or, a* 716 84. 001" ^ a-4em. 
М ength=4 x 4 от. =16 cm. and breadth=8 x 4 om. —12 om. 
gain, '. the volume of the parallelopiped=2304 cu, сто 


16 om. x 12 com. x height=2304 eu, cm. 


о 
t 192 sq. em. x height — 2304 оп, 010» 


height 320. om.=12 cm. 
g are: 


the required dimension 


length = 16 cm., breadth =12 em and height=12 cm. 


Exercise 4 
tangular parallelo- 


of а ree 
y. Find its whole 


readth and height 
spoctivel 


1. The length, b 
0 cm. re 


рі 
kis. are 18 cm., 12 cm. and 1 
7» ànd volume. 
whos Find tho length of the edge and the dia 
3 ? volume is 125 cubic contim 
Volume The ейде of а cube is 4 cm. i 
is 25 tres. 
? [а cube 18 95 square ше 
surface 0 ews S ui 


gonal of & cube 


etres. 
e surface and 


d its whol 


If each The area of one 
cubic metre of it weighs 
e cube, 
" 5. "The length, broa аһ and height of a rectangular parallelo- 
Piped are 94 m. 8 S and 6 m. yospoctively i find its volume and 
ө] „8 ш. 
9ngth of the diagonal. е ja 
pipe; _ he length, адын and height ^ 
ч d are ав 9:5:4 and the whole surface 
pe eect av nd the length of its 
ca 5 edge of 9 cube 18 


inem) EN 


0 grams 


rectangular parallelo- 


eis 1818 sq. metres ; 


fi 
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8. A cubic metro of copper 
2 metres square ; find the thickn 


9. The diagonal of each 
the length of the diagonal and 


Plate is hammered into а plate 
ess of the plate. 


Surface of a cube is 8 ,/ cm, ; find 
the volume of the cube. 


10. A room, rectangular parallelopiped in Shape, is 12 m. long, 
4 m. broad 3 m, high. What is the 1 


ongest possible rod that can 
be placed within it ? 


ll. The whole surface 


of a rectangular parallelopiped, 18 m. 
long and 12 m. broad, is 732 ва. metres ; find its height. 
12. Find the breadth of a rectangular Solid whose length 
is 19 


m., breadth 10 m, and the whole s 
13. The sum of the length, 

rectangular parallelopiped is 21 em, 

is 14 om, i find the whole surface, 
l4. The 


urface 599 Sq. metres, 
breadth and thickness of 8 
and the length of the diagonal 


length of a rectan 
breadth and 5 times its height 
find the whole surface, 


15. The length, 


parallelopiped aro as 
10 3 cm, ; find the w 


gular parallelopiped is thrice its 
- If its volume be 14400 cu. cm. 


breadth and thickness 
5:4:3 and th 
hole surface, 


of a rectangular 
9 length of its diagonal i$ 


A cistern, 10 metres long and 


CIRCULAR CYLINDER 
А ү : 

E. шесі cylinder is а solid generated by the 

bs reotangle round one of its sides as its axis. 
ога са, eri а heap of pice placed one upon another 
may be еы iok spherical shell, etc. 

If the т as circular cylinders. 
' round the pt ABCD is made to turn 
Gedare ii o AB, it generates & right 
B is = озде as shown in the figure. 
B ams e be the axis of the cylinder. 
анз af d side oD generates the curved 
Beneratin = cylinder and is called the 
а! ine, O and D always remain 
respectivel from B and À respectively. Яо, AD, BO describe 
both the y two plane parallel circles. AB is perpendicular to 
its Benar ends, The end on which tho cylinder stands is called 


D reular cylinder : 

Of a E mu a straight line 8 he curved surface 

he cury er and out it along that line. If you 10“ fully strotoh 

this pla ed surface, it will turn into а plane surface. Evidently 

Bea ne surface will be 8 rectangle whose length and breadth 
qual respectively tO the circumference and height of the 


°yling er 
Syling the area of the curved surface о 
It er = circumference of the base X height. : 
Sir 7 be the radius of ‘the pase and h the height of 8 right 
1, lar cylinder 
he area of the curved surf e of the cylinder 
=( circumference of the height 
=27rh units of 8108 i 
a ; 
nd the area of the whole surface 
=area of the curved surface 100 © 
—Oxj44-9m? (7 area 048 circl 
Th — 927 (4-7) units of ares. 
? volume of the oylind9" Aer. 
— (area of the base )х eight" h units 


rface of à right ci 


Ат 
rea of the curved su 
long t 


[ the right circular 


ас! 


base )X 


olume: 
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Examples [5] 
[Take x=22 ] 


i i . and the 
1. | The height of a right circular cylinder is 1m. 4dm 


surface 
diameter of the base ig 5m. Find the area of the curved 
of the cylinder, 


The area, of the cur 


ved surface of the cylinder=277rh, 
Here, 7—radius— 


7 

i = .=5ш. 

= diameter = 5m., № (height) —1m. id t 
= . motres, 

the required area=2 y 225 го. фи. 99 кре d 
Tho height of a cylindrical column is 9 ie Le 
of the base is 1°75 m. Find the area of the с о 
Here, radius (ғ)-175ш/-іш,, height ( h dre 1 
"+ the area of the curved surface of the column 9л 


—2x55x1m. x9 m.=99 ва. m. 
emm .9 
Again, the area of the two circular ends=277 


2. 
radiug 


=2x 5* x (2)? sq. ш.= 194 sq. ш. 
the area of the whole surface = (994-192) sq, m. Р 
= 118 sq. m.—118 sq. m. 95 sq. 
3. Find the radius of the base of a cylindrical column, 
8 metres high, whose curved surface is 2464 Square metres. 
The ares of the curved surface of a cylinder = лу, 
Here, the given area =2464 sq. m. and height ( h )=8 m. 
277h=2464 ва. m. (r=radius), 
2х3 х8 m. X7—2464 за, m., 
> the required radius=49 metres,’ 
4. The height of а righ 
the radius of the base is 3 
The volume of the cyii 
Here, r=3 


or, 


t circular cylinder is 16 motres and 
m. 5dm. Find its volume, 

nder= 
žm. and h=16 m 
the required volume = 3 
5. The diameter of 
and its height ig 12 
Rs, 2$ per cubic metre, 


Here, r=} m, h=19 ™., J. the volume of the pillar лу?) 
=" X(3) x12 cu. m.=22 x7 Хап, 

Cost per cu. т. = Вз.21= В. 1. 

-. the required cost of Construction 


2 . 
area of the base x height = 77 °A 
2 АХ ($3 16 en; m, 
the base of 


metres, 


=616 cubic metres: 
8 

а cylindrical pillar is 7 eee, 

Find the cost of constructing it 9 


Re, ®алдиахл gs 1078. 
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s in bore, 5 in. thick, and 20 feet 


6. An iron pips is З inche 
that a cubic inch of iron weighs 


long. Find its weight sappos 
n pposing 
4'596 ounces. н 

The length of the pipe- 20 feet = 240 inches. 

Tho internal radius of the pipe is 8 inches and the iron plate 


is 4 inch thick. 
/. its radius up to the external side=($+%) or 2 inches. 


if the pipe be solid, the area of its circular end 
=92 92? ва. inches? sq. inches. 


The area of its hollow circular end =% x (3)* ва. inches 
— 92. sq. inches. 


iron plate—(&? — 29) ва. inches x height 
n.=1320 cubic inches. 


The weight of 1 cubio inch of iron plate- 4526 ounces, 
the required weight-4 526 X 1320 ounces 


с gonnis 378/280 Ibs. 


2. the volume of the 
=4} за. in, X 940 i 


00 square centimetres 
find the volume of the 


4 millimetre. 
[0.0. 1934] 


7. The curved surface of & cylinder is 1 
and the diameter of tho base is 20 cms. ; 
cylinder. Also find the height to the neares 

The circumference of the base = 277 = 207 ош. 

fear (diameter)=20 cm. ] 


* the required height of the cylinder | 
E 


— (1000-202) в. = = 00° 
(approximately) 


= 50 wa IS) 15 om. 9 mm. 
51416 cm. (taking à 
1 f tho cylinder з 
Again, tho volume © 4 50 сп.ст.=5000 cu. om. 


arh =7x(10)" Xx 
8. The curved surfaco of ® oylindrienl pillar i diameter 
metres and its volume js 924 cubic me RES 
and the height of the pillar. 
Suppose, the radius of the pilla 


r=r metres and height= h metres. 


. ition of the problem 
м. E TA bia and 7% 1,7994... (2) 
dart | лт2 994, от, 2-1, Sore. 


2. from (2)- (2 we got garh 264 
ior 2r 14 metres. 


2. the required diame ia 
Again, from (1) we got 27 X TX n= 264, ы 9 x 

Ath 964, ^ һ=6. г. the required heig 
or, = , .. 


XTX n=264, 
ht=6 metres. 
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ы а cm. in 
9. How many pieces of coin ф ош. thick and 2 


ied of 
diameter can be made by melting a rectangular parallelop 
metal with dimensions of 99 cm., 6 сш. and 4 em.!? 


: bic cm. 
The volume of the metallic parallelopiped =22 х6х4са 
2nd the volumo of each coin 


3 = . em. 
=луїһ= 2212 Xt cu. ош.={{ cu 


+H=672. 
the required number of coins =(22 x 6x 4)+42=6 


Exercise 5 


[ Take x—22 


i e 
l. The length of a hollow cylinder is 10 metrek dei 
diameter of the base is 7 metres. Find the area of its curv 
Surface, 


2. The Cireumferonee of the base of a cylindrical ages 
4 fect 7 inches and its height is 12 yards, Find the area of i 
Curved surface, 

3. The diameter of + 
its length ig 16 dm. Fi 


4 The height of 
diameter of the b. 


А а 
he ends of the cylinder is 2 m. 8 dm. an 
nd the area of its two ends. 


a right circular cylinder is 19 em, and the 
ase is 7 ош, Find the area of the whole surface. 
5. The height of a cylindrical Pillar is 14 m, and its curved 
surface is 264 Square metres. Find the radius of its base. 

6. The height of a right circular chimney is 30 ft. and the 
radius of the base is 1 ft. 3in What is the cost 
curved surface at 2 ав. per Square foot 2 

7. Te it costs Rs, 41. 25 P. to polish the 
cylindrical pillar 15 metres high at 95 B 
find the radius of its base, 


8. The diameter of & circular cylinder 14 m, high is 6 metres: 
Find its volume, 


of painting its 


а 
curved surface of 
Рег square metre, 


9. The volume of а cylindrical pillar 1 Dm. 4m. high is 589 
cubic metres, Find the а; 
10. The diameter ot the base of a cylindrical pillar is 4 metres 
and its height is 91 metres 


pillar at 1' rupees per cubie metre, 
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E : 
11. The external апа internal radii of the base of & hollow 


ireul i У 
ar cylinder are 14 cm. and 7 cm. respecti el Find th 
с 7 у. e 


area of one of its ends. 
19. Fi i 
"ed Find the weight of a cast-iron pipe whose length is 9 feet 
e 3 in. and thickness of the metal is i inch. А cubic i n 
. n 


of cast-iron weighs 2 1b. [R. 0.5 
18. 11 cubic centimetres of iron is drawn into а RD 56 Л 


1 ; 

= Find the radius of the end of the wire. 

ie 4. Bind the cubic inches of a material in a cylindrical tube, 
radius of the outer surface being 10 inches, the thickness 2 


inches and the height 9 inches. [B.U.S.] 


SPHERE 
and if may be seen 


ed by one surface 
circle about its 


A sphere is & golid bound 
ра semi- 


to be generated by the revolution O 
The surface described by 


s called the surface 
f this semi-circle 


diamoter as axis. 
the semi-circumferenee i 
of the sphere. The radius 0 
is the radius of the sphere. 
A tennis ball, 2 marble, 
examples of a sphere. 
Tf the radius of э sphere be» then 
(a) tho area of the sarface of the sphere 
ts of 8768» 


= лус (diameter)? =4л1° uni 
=the eireumfer 


ебе. 816 familiar n 


ence of the generating 


or, the area of the surfaci 
circle X diameter = 9ar x 2T units of the area. 
алу units of volume. 


(b) Tho volume of the 5 
Examples [6] 


[Take ? =3, if not otherwise sti 


face and th 


ated] 


e volume of & sphere whose 


1. Find the SU" 


diameter is 14 metres 
Here, * (radius) 7 702" 2. the required 8162 of the surface 
СЕТТІ m.=616 sq. 20: 
= 1487gcu-m. 


arp aa eae xD) в 2 
The required volume $77" -ӛхтХх (7)” eu. m 
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2. The surface of a sphere is 9856 sq. em. Find its vei 
"7 the area of the Surfaco-4z,?, here, 4 Х $$ ху? = , 
лла = gd 5) el А/(84 cm. —98 сш. 
<. the required diameter =97=56 сш. 
3. There aro аз many cubic inches in the volume of a sphere 
as there are square inches in the area of its curved surface. Find 
the radius of the sphere. 


Suppose, the radius of the sphere=r inches, 
"^. the area of its suríace 4272 


Square inches, 
and its volume 


—$77? cubic inches, 
^. Бу the condition of the 


problem, 47r? =4лу3 

8 

or, Tis "+ 7=3. 2. the required radius —3 inches, 
T F 


4. Find the radius of a Sphere whose surface ig equal to the 
curved surface of a right circular cylinder having height and 
diameter each 10 metres in length, 
The radius of the cylinder=5 m. 
The curved surface of the cylinder = 22r] — 92 y 5 x10= 1002 ; 
Again, the surface of the sphere= 4272 (taking r for radius 
of the sphere), 
ў Чт? — 100, or, 
the required ra 
5. A leaden sphere 1 i 
Sheet of uniform thickness 
the sheet, The radius of + 
++ the volume of the 
Let the radius of the g 


the area of the sh 


T2395, 2, pm 
dius=5 metres, 
nch in diameter ig beaten into a circular 
equal to тў; inch, Find the radius of 
he Sphere— 2 inch, 
Sphero = £773 = x (3)?—ix 
heet be y inches, 
966—723 and it is тбс inch thick. 
г. ita volume = луз у 1 ar? 


=, Жуз. Ж 
> 2 100 Бо Шр) 100 Е 100 6 
Die ae LT MS 


r= 40895, 
У 9 sheet=4'0825 inches (App.) 
ow many sphericai bullets each 5 in diameter can 
be cast from a rectangular block of lead pare | S y 5m. 1 
= 
The volume of the block of lead 


=11m.* 10m, Х 5m. =550 вил, 
9 of all the bullets = 550 cu.m, 


ullet— 531. —im 


the required radius of th 


The radius of one b 


^. the volume of 1 bulle&— $25... 


4 82 1.8 11 
EXX (= cum. 
<. the number of bullets (550 опат, ^ 


"тї eu. m.)—8400. 
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Т. З 5 
The external апа internal radii of & sphere are 6 cm. and 


3 em. r қ 
= respectively ; find the volume. 

havi ere, the difference of the volumes of t 
ing 6 cm, and З сш. 88 their respective 18 


wo concentric spheres 
dius is the volume of 


the sphere. 
the required volume of the aphere= $2 x (6)° = $x (3)? 
= +л(6° – 38) = XX 189 ou. ош. 192 cu. 001: 
- 8. The external diameter of a sphere made of iron sheet 2 in. 
p is one foot. If one cubic foot of iron weighs 450 Ibs find 
© weight of the sphere. [z=] 


he врћеге=6 inches. 


The external radius of t 

its internal radius 6 inches 2 inches 7 4 inches. 

the volume of the sphere 426” _45)=%х%ЁХ 152 cuin. 
п--400 lbs. 


=4x 22x 152 
4x22 x 152 si weight f 
3x'1x (195 . the eight 0 


the requir 


cu.ft. 
ho sphere 


ed weight of t 
=4x 99x 152x450 Ibs 104505, 716581 Ibs. (Approx 
* 68." 


3x7x(2) 
, 9. Three solid spheres of gold whose radii are 1 em. 
i. 8 em. respectively are melted into 8 single 8° 
о radius of the sphere 80 formed. 
Let E be the radius 0 the new рмеген із 
the volume of the new 50087 44 1°; 


Again, the volume 0 16 ph 
Second sphore-—$ 63 and th volume 0 P ris 
2 тө= 4.2.6 в —д(1°++6 +39) eu.cm. 
{ the three sp 
ШҰТТАРЫ cu.cm: [aan 


hen J 
12) ошо" йз 29—999 


imately) 


the total volume 9 
= лу (1+216+5 
4 
&л.Дз= 67х72 , Ж," 
r her 
- the required radius 0 ho now 8Р 


1. Find the surface of 28 d 
в 2. The radius of gpher? 
асе, 
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3. Find the volume of & 


Sphere having a diameter of 
1 dm. 4 сш. 


The surface of а Sphere is 154 зд. cm., 


find its radius. 
5. The suríace of а globe is 


18 ва. ш. Find its diameter. 
8 14378 cu. m., find its radius. 
diameter, 


6. The volume of а sphere i 


7. А sphere is 36 inches in find its volume in cubic 
feet, Les 9. 1 
8. The height and diame 


are each 6 metres, 
is equal to the curved 


ter of the base of & circular 
Find the radius of the sphere whose 
surface of the cylinder, 


cylinder 
surface 
9. How man 
be formed from а 
10. How ша 
Cast from a recta, 
5$ em. thick ? 
ll. The exte 
tively 152 in, 


у spherical bullets, each 1 dm. in diameter 
n iron ball whose diameter is 6 decimetres 
Dy spherical bullets each 
ngular biock of lead 10 c 


‚ can 
? 

$ em, in radius сап be 
m. long, 8 em, broad and 


and 102 in., fina the volume, (R. U. 8.1 


12. An iron sphere, 4 cm, in diameter, ig beaten into а 
circular sheet, $ om. thick ; find the radius of the sheet, 
13, 


If r, and 7а be the radii of two solid spheres of gold and 
if they а i 


that the radius of 


GEOMETRY 
s & PROBLEMS 1 


[ THEOREM 


Theorem 1 
the vertically opposite angles 


If two straight lines intersect, 


are equal. 
Let the st. line 


To prove that 
(i) ZAoc=the vert. Орр: 480D; А à ee 
Z8B0C. С 


(i) ZAoD-the vert. Орр. 
Proof : AO meets the st. 
line со at O, Z^ac-- LAOD 


—2 right angles. 
Again, “ 
line AB at 0,» 
Zaoc+ LZAOD= 
Taking away the commo 
have /АОС- ZBOD. 
Similarly it can be proved that ZAOD= 
Theorem 2 


If a st. line, cutting wo other St. 
alternate angles equal, or 2) the interior angles o 
side of the cutting line together equal to two vight angles, 
the two st. lines are parallel. 


Let the st. line EF cut t 
respectively. 

І (1) ZAGH 
ZGHD, or if (2) 
=2 right angles, 


s AB and CD intersect at О. 


Fig. 1 
ZAOD+ /вор=2 right angles. 


ZBOD+# ZAOD. 
n ZAOD from these equals, we 


po meets the st. 


ZBOC. 


lines, makes (1) the 
n the same 
then 


he st. lines AB, cD at G and H 


=the alternate 
ZBGH+ 4 GHD 
it is to be proved 


that AB 

(1) Proof : Z^eH the vert. 
opp. ZEGB, 
but Zaun дано (Нэр): Fig. 2 

-  ZEGB= ZGHD, and these are corresponding angles. 


AB is parallel to cp [Axiom.] 
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(2) Proof: ZBGH-F 7 EGB -2 right angles ( Axiom). 
Also ZBGH + /анр-2 right angles (Hyp.) 
у ZBGH+ ZEGB— ван + Z GHD, 


ZEGB=/ GHD, and these are corresponding angles, 
AB is parallel to ср. 


Theorem 3 


Let the st, line EF cu 


t the parallel st. lines AB and cD 
at Q and H respectively, 


Е 
То prove that A G В 
(1) ZAGH=the alt. Z GHD, K 
(2) Zeas =the corresponding 
Z GHD, [e H р 
апа (3) ZBGH+ ZGHD=2 right (Е 
angles, 


Fig. 3 
Proof : (1) If 


Z^GH and дано 
ZKGH be equal and 


alternate to Z GHD, 
Now, ' икан calt.Zaup, - 


Ка Пер ; but AB р ep (Нур.), 

two intersecting st, lines Ag and ка are both parallel 

to CD, which is impossible. [Playfair's Axiom] 
ual, 


be not equal, let 


ZAGH and Z GHD cannot be uneq 
LAGH = alternate дань. 


(2) Proof : ZEGB = the Vert. opp, ZAGH, 


Again, «лан = Z GHD [proved], A 
(3) Proof: (ван 
But Z AGH — alt, са 


4Еав= / GHp,. 


+ Аан =2 right angles [Axiom], 
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Theorem 4 


Straight lines which are parallel to the same st. line are 


parallel to one another. 
Let the st. lines AB, CD be each parallel to the st. line XY. 


To prove that AB 1 CD. 

Proof: If AB, CD are not 
parallel, they will intersect, if 
produced. 

Then two intersecting st. lines 
would be both parallel to the st. 
line xv, which is impossible 
[ Playfair's Axiom. 1 Fig. 4 

AB апа CD are parallel. 
{ You have already learnt its alternative proof. ] 
Theorem 5 
e together equal to two right 


The three angles of a triangle ar 
angles. 

Let ABC be triangle. 

To prove that zZasct ZBC^ 


Constrction : Produce ВС tO ҒА 
Е 


t. D and draw СЕ 1 BA. 


+ ZCAB=2 right angles. 


any P 
Proof: ВАЛ СЕ and АС 
meets them, ` САВ — alt. Z ACE. 
Again * BAI СЕ and BCD cuts ^ 
B с р 
them, 
Fig. 5 


ZABC= corresponding Z ECD. 
+ ЕСО = Z ACD. 
hese equals, we have 


Adding ZBC^ to t 
zZacD+ ZBCA= 2 right angles. 


Z^BC-- 2САВ+ ZBCA= 
Theorem 6 
If one side of a triangle is produced the exterior angle so 
formed 1s equal to the sum of the interior opposite angles. 
х і roved that 
(aues р ACE i: cum Z BAC. 
Now proceed as in Theorem 5 up to... 
Z^8Cct ZCAB= ZACD. ] 
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Theorem 7 

The sum of the interior angles of a convex polygon of n 
sides is (2n — 4) right angles. 

Let АВСОЕ be a convex polygon of n sides, 

To prove that the sum of the т interior angles of this 
polygon = (25 — 4) rt. angles, 

Construction : 
within the Polygon 
vertex. Then the 
into n triangles, 

Proof: - 
of each triangle 


Take any point o 
and join о to each 
Polygon is divided 


the sum of the angles, 
=2 right angles, 
the sum of all the angles of n Fig. 6 
triangles = 2; right angles, Again, all the interior angles of 
the polygon + the angles at о =all the angles of the n triangles 
—2n rt. angles. But the angles at 9 54 right angles, 


the interior angles of the polygon+4 rt, angles 
=2n right angles. 


the sum of the 
=(2n - 4) right angles, 


interior angles of the polygon 


Proof: As the 
sides, it has п vertic 

Now, at each 
interior angle+ the e 
=2 right angles, 


Polygon has » 
es, 


vertex, the 
Xterior an gle 
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Again, the sum of the л interi 

3 ior angles of the polygon 

+4 rt. angles=2n right angles, % 
59 The sum of the interior angles+the sum of the 

exterior angles=the sum of the interior angles+4 right 


angles. 
' The sum of the exterior angles of the polygon=4 rt. 


angles. 
Theorem 9 


iangle are equal, then the angles opposite 


If two sides of a tr 


to these two sides are equal. 
Let ABC bea triangle, in which AB=AC. A 


ve that ZABC= Z ACB. 


To pro 
Let the st. li 


Construction : 
Z ВАС and meet BC іп D. 
Proof : In ЛАВР and AACD,AB=AC [Нур.), 
AD is common to both the triangles, and 
the included ZBAD = Ше included Z CAD. BRED 
The triangles are congruent, Fig. 8 
ZABD= ACD, іе, 2АВС- Z ACB. 


ne AD bisect 


Theorem 10 
If two angles of а triangle are equal, then the sides opposite 
to these angles are also equal. 
[ It is cvidently converse О 
bea triangle, in W 


f Theorem 9.] 
hich ZABC= ZACB. 


Let ABC 

To prove that AB —AC. 

Construction * [Draw Fig. 8 ] Let the st. line AD bisect 
n D. 


ZABD= Z ACD (Hyp.), 
both A’, 
АВ= АС. 


“вас and meet вс! 
Proof: In Д?АВО and ACD, 
ZBAD= Zcan(cons-) and AD is common to 


The: two triangles are congruent. ~ 
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Theorem 11 


If the three sides of one triangle are respectively equal to 
the three sides of another triangle, the two triangles are 
congruent. 


A D 


Fig. 9 


Let АВО, DEF be two triangles, 

ВС =ЕР and Ac- pr, 

To prove that Д "АВС, DEF ar 

Proof : 
be nót less t 


in which АВ= DE, 


€ congruent, 


Of the sides of the two triangles, let BC and EF 
han any other side. 


ide of EF Opposite to D. 


э ^ C must fall on p, Thus AGEF 
is the new Position of ДА 


BC, Join ов. 
к Now, in ADEG, ED=AB=Eq, ~, ZEDG= ZEQD. 
Again, *: FD=CA=Fq@ /. ZFDQ= ZFGD, 
^ The whole СЕБЕ =the whole /Боғ- ZBAC. 
Then, in A* ABC and DEF, AB=DE AC 


—DF and the 
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Theorem 12 


ed triangles have their hypotenuses 'equal 


If two right-angl 
then the 


and one side of the one equal to one side of the other, 
› 


triangles ате equal in all respects. 


Fig. 10 


angled triangles, in which 


F be two right- 
hypotenuse AB=the 


Let АВС and DE 
the 


C and F are right angles 


angles at 
hypotenuse DE, and the side AC the side DF. 
To prove that ДАВС and ADEF are equal in all respects. 
and 


Е so that ^ falls on D 


to ADE 
posite to E. 


Proof: Apply ААВС 
а on the side of DF Ор 


n DF, and let B fall at 
AC=DF, С must fall on Р. 


par is the new position of A^BC. 
в=1 right angle, 


AC О 
Then ` 
Thus A 


Now, 
ZDFE+ ZDFa=2 ri 


d ға are in the sa 
=AG, 


(АСВ = 2 СЕЕ (being rt. angles), 
d Ace DF (Нур.) 


Zpra= ZAC 
ght angles. 
me st. line. Hence DEG isa 


FE an 
ZDEF= ZDGF= / АВС. 


triangle, in which DE-—AB 
Then, in ^ 
Z^Bc- ZDEF (Prove 


s ABC, DEF; ` 
d), ап! 
л АВС and DEF are equal in all respects. 


Eng. Cor.—14 
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Theorem 13 


If one side of atriangle is greater than another, then the 


angle opposite to the greater side is greater than the angle 
opposite to the less. 


Let ABC be a triangle in which AB is greater than AC. 

To prove that ZACB> Z ABC. 

Construction: From AB, cut A 
off AD equal to AC, and join ср. 

Proof: `7 Ар=АС (cons), 

.. ZADC= ZACD. D с 

the side BD of ABDC is 

produced to A, .. the exterior 
ZADC> ZDBC. Rex ZACD> ZDBC, Б 
ue, 2 ACD ДАВС. 

^ The whole ZACB is still Fig. 11 
more greater than Z ABC. 


Theorem 14 


If one angle of atriangle is greater than another, then 
the side opposite to the greater angle is greater than the 5108 
opposite to the less, 


Let Авс be a triangle, in which ДАВС is greater ап 
АСВ. To prove that АС>АВ. 


Proof: If AC is not greater A 
than Ав, then AC is either equal 
to ^B or less than АВ. 
Now, if АС=АВ, then 
САВС= ZACB, but by hypothesis 
the angles are not equal. 


-. АС is not less than AB. 
Thus AC is neither e 


qual to АВ Dor less than AB. 
Hence AC is greate 


г than АВ. 
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Theorem 15 


Any two sides of а triangle are together 


third side. 
Let ABC bea triangle. To prove that any two of its sides 


are together greater than the third side. 
Construction + Produce BA to D 


greater than the 


so that AD=AC. 


Join ос. 3 
Proof: '' AD=AC,.. ZACD= Z ADC. 
But ZBCD its part Z ACD, 
„'.4всо:> ZADC, ie, ZBCD> BDC. А 
Now, in ABCD, ` ивсо> ZBDC, 
7. BD>BC. 
But BD 2BA--AD - BAT AC, 
^ ^ BA+AC>BC. S Fig. 13 7 


Similarly it can be proved that AB+8C>AC and 
AC+BC>,AB. 

Theorem 16 
an be drawn to a given straight line 


Of all straight lines that c 
the perpendicular is the shortest. 


from a given point outside it, 
Let АВ be a given st. line an 
To prove that of all the st. lines 
that can be drawn from O to АВ, 
the perpendicular will be the 
shortest. 
Construction : 


pendicular to АВ an 
drawn from O to 


d о be a given point outside it. 


Draw OP per- 
d let oa be 


any other st, line 
е; Fig. 14 
Proof: In Лора, “ ZoPaisa right-angle, 
ZoaP is an acute angle. > ZooP« ZOPQ. 


s. 0Р<00, 
Thus the perpendicular oP 
drawn from 0 to AB. 
lar oP is the shortest of all these st. lines. 


_/. the perpendicu 


is less than any straight line 


instruments 18 Permitted, 

The ruler js used (j 
two points, (iii) to St. line either wa 
ways. 


4% <DAO= 2 EAO. 


< ВАС, 
[N.B The 9 arcs y; aid be 
Е ith a 
drawn with radius DE ога convent: Coan Ecl Yast 
the two arcs Intersect, ] 
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Problem 2. 


To bisect a given finite straight line. 

Let АВ be the given straight line 
to be biseected. 

Construction : With centre А and 
with radius АВ. draw arcs of two equal 
circles, one on each side of AB. 

Again, with. centre B and the same 
radius draw, two arcs one on each 
side of AB, cutting the former arcs in 
C and D. Join CD cutting AB at O. 
Then АВ is-bisicted at О. 

Proof : 


Fig 16 
Join СА, CB, DA, DB. In AACD and ABCD, 
AC —BC (radii of equal circles), 


AD —BD ( » » » ) 
CD is common to both ; 


- the triangles are congruent; /. ZACD= ZBCD. 


and 
Again, in 


both and the 
-. the triangles are congruent. 


^. AO —BO, that is, AB is bisected at О. 
[N.B.(1) In drawing arcs with centres A and B, any 
convenient radius not less than 3 Ав, may be taken. If the 
3 АВ, the arcs will not intersect. 


radius be less than : 
(2) In the above problem, CD is the bisector of AB. 


Again, “: AACO=ABCO, ~ Z4AOC- ZBOC, .. COLAB. 
Hence, CD is the perpendicular bisector of AB. ] 
Problem 3. 


To draw the perpendicular to a given straight line at a given 


A® Асо and BCO, AC=BC, СО is common to 
included ZACO=the included /всо; 


point in it. 
Let АВ be the given straight 
line and c the given point in 1t. 
To draw a perpendicular 
АВ at c. 
^ Qonstruction: > With centre 
с and with the same radius draw 


two arcs cutting AB.at P and Q. 


to 
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A gain, with centres P and О and with any radius greater 
than PC draw two arcs cutting each other at О. Join OC. 

Then co is perpendicular to AB at С. 4 

Proof: Join ОР, ОО. In A* ОРС and оос, 

CP —CO (radii of a circle), j 

OP=00 (radii of equal circles), and ос is common ; 

-. the triangles are congruent, с 

“^ ZOCP=/o0caQ; and these being adjacent angles, 
each is a right angle. :. ос is perpendicular to AB. 


[ Second method ДАА n < 

Construction: Take any pt. O outside.AB.- - With 
centre O and radius OC draw a circle 
cutting AB at P. Join PO and produce 
it to cut the circle at a, Join ca. 

Then ca is perpendicular to АВ. 

Proof: Join oc. '". OC=oP 
(radii ofa circle), ,*, ZOCP= ZoPc. oT 

Again ^ ос=оа (radii of a circle) “Бір. 18 

* Z0ca- /оас. | 
*. The whole /рса= £ CPQ-F Z COP 1 of 2 rt; angles 
= 1 right angle. | +, CQLAB. 


[ Another method ] 


Q 


Construction : 


same radius draw an arc cutting the 
arc DEF at E, With centre Е and the 
Same radius as before draw. an arc 
cutting the arc DEF at F. Now, with 
Centres E and F and with any radius 
draw two arcs cutting each other at O. 
Join OC, Then OCLAB, 
Proof: Join DE, CE, EF, СЕ. 
are equal being equal to the same г 
/. theA "CED,CEF are congrue 


Fig. 19 
CD, CE, DE; EF and CF 
adius. 


nt. 2. ZDCE= ДЕСЕ= 60°. 
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Again, by construction ДЕСЕ has been bisected by CO. 
2. ZzECO 2930". 
"^ Zocp- ZDcE+ ZECO =60°+30°=90°, .. OCLAB. 


Problem 4. 


To draw the perpendicular to а given straight line from а. 
given point outside it. 

Let АВ be the given straight line 
and с the given point outside it. 

.To draw the perpendicular from 
C to AB. 

Construction : With centre С and 
any convenient radius draw two arcs of 
a circle cutting AB at D and E. With 
centres D and E and with any radius 
greater than half of DE draw two arcs cutting each other 
at P. Join CP, cutting AB in O. 

Then СО is perpendicular to AB. 

Proof: Join CD, CE, PD, PE. Іп А” CPD and СРЕ, 

"Y CD=CE (radii of a circle), PD —PE (radii of equal 
circles) and СР is common to both, ; 
Кре triangles are congruent. aA PODES ZPCE. 

Again, in A* cop and COE, “: CD=CE, CO is common 
and the included Z ocp =the included Z OCE, 

- the triangles are congruent, 


5. ZcoD-ZCOE; but these b 
right angles. J, COLAB. 

[ N.B. (1) In drawing the arcs with centre C, the radius 
should be such as to cut AB, You may also take a pt. (say а) 
on the other side of AB and then draw the circle with centr 
с and radius СО. For, inthat case the circle must cut n 
at two points. If the radius be less than the perde 


distance of С from AB, then the circle will not cut AB 
(2) In drawing the circles with centres D and E, if th 
; e 
radius be not greater than } DE, the circles will not араас) 


Fig. 20 


eing adjacent angles are 


* 
# 
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[ Another method ] 


Construction : Take any convenient point D in AB. 
Join CD and bisect CDatP. With 


centre P and radius РС draw an 


arc of а circle Cutting AB at o. 
Join co. 


c 


Then co is perpendicular to АВ. 
Proof: Join ор. 


"^ OP-PD ( radii of a circle ) Fig. 21 
^ LPOD= ZPpo, 
Again, '. СЕ ОР, 5 бесар С OCP, 


* the whole Zcop= ZPDO+ Z OCP =} of 2 rt. angles 
=1 right angle. v, COLAB. 


Problem 5 


At a given point in a given strai; 


ght line to draw an angle 
equal to a given angle, 


8 
Let Bac be the given р, Е 
angle and p be the Biven 
Point in the st. line xy, = 
Qt в E Y 
To draw an angle at p 


Then ИЕБЕ 15 the angle required. 
Proof : Join РО, Ек, In А“ APQ and DFE, 
^P —DF (radii of equal circles) 
SQUE » » ) 
and Pal gg » » $i) 
/. the triangles аг 


* congruent ; 


"^ £FDE- ZpAQ.. ZBAC, 


T THEOREMS & PROBLEMS 217 


Problem 6 


Through a given point to draw a straight line parallel to a 


given straight line. 

Let ху be the given st. line and A the 
given point, through which a st. line 
parallel to XY is to be drawn. 

Construction : Take any point P in 
xy and join AP. At the point A in AP, ү 
draw the /РАВ equal to ZAPY and Fig. 23 
alternate to it [ problem 5 1. Then АВ is parallel to XY. 
ZBAP= ZAPY and these are alternate angles, 


Proof : 
"АВ and XY are parallel. 


[ Construction of triangles ] 
Problem 7 


To consiruct @ triangle having given its three sides. 
Let a, b, c be the lengths 

of three sides of the triangle. 

To construct the triangle. | 
Construction: Таке апу ја b 

st. line BX. From ВХ cut off 

BC equal to a. With centre 

Band radius с draw an arc Fig. 24 

Again, with centre сап 
e former arc at А. Join AB, 


of a circle. d radius b draw an arc 
cutting th AC. Then AABC is 
the triangle required. 
Proof: By construction BC =а, 
[N.B. (i) To cut off BC equal to a from BX, draw an 
arc with centre B and radius a cutting BX at C. 


Gii) If two arcs be drawn with centres B and C on the 
other side of BX, then another required triangle may be 


AC- b, and AB =c. 


obtained. 
(iii) You know that any two sides of a triangle are 


together greater than the third. So the lengths a, b, c must 
» , S! 
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be such that any two of them are greater than the third. 
Otherwise the construction will fail. 

(v) It is usual to represent the angles of а AABC by 
the letters A, B and C, and the sides opposite to them by the 


letters a, b and c respectively. Thus the side opposite 
to ZA is denoted by a and so оп. 


Also the angles opposite 
to the sides a, b and c are denoted b 


y ДА, ZBand ZCc.] 


Problem 8 
To construct а triangle having given two sides and the 
included angle, 
ayy 
I ^ Е 
| B а x 
Fig. 25 


Let a and c be the 1 
and ZB be the included 
"Construction : 
it ВС=а, 


engths of two sides of the triangle 
angle. To construct the triangle. 


Take any st. line Bx and cut off from 
At B in BC draw the ZcBY- 


ZB. From By cut 
off BA=c, Join АС. Then ДАВС is the triangle required, 
Proof: By Construction BC —a, AB=c and the included 
ZABC= ZB. 


Problem 9 
To construct а triangle having given а side and the angles 
adjacent to it, 


Let а be the given 


side of the triangle and | jov ^ 
(В and Zc be the 
angles adjacent to it, To je 
construct the triangle, : É 
Construction : Take à А ©. 


any st. line BC equal to a. 


Fig. 26 
At B and C and Оп {һе same side of 


BC, draw ZcBA and 
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Zpand Zc. Let the arms BA 
asc is the triangle required. 
and the adjacent 


ZBCA equal respectively to 
and CA intersect at A. Then 
Proof: By construction BC=4, 
ZABC- ZB and ZACB= дс. 
[N. В. If Z^ ZB and а be given, 
from Zc-180^ -(Z^- Z8).] 
Problems 10 


then ZC is known 


To construct @ triangle having given two sides and the 


angle opposite to one of them. 
b———— 


iLet the sides b, ¢ and ZB ofa tr 


To construct the triangle. 
евх. AtBinBX, draw 


Construction : Take any st- lin 
ZxBY =given ZB. From BY cut off BA equal to c. With 


centre A and radius b draw an arc cutting BX at C and С. 
i 
Join Ac and ac’, Then both the A? ABC and ABC' are the 


triangles required. 
Proof: By construc’ 


ZABC opposite to AC is equal to t 2 
Also in ДАВО', AC'—b, АВ=С апа ZABC = ZB. 


[Note: Here we have two triangles having the three 
given parts. So this solution is known as the ambiguous 
case. We may have the following cases of solution from the 
data given here. ] 

Case 1. If the perpendicular from 
A to BX be less than the given length b, 
then the circle will not cut BX and so 
no triangle can be drawn. 

Case 2. If b—AD, ie. if b=the Fig. 28 


Fig 27 
jangle be given. 


tion іп ДАВС, ac=b, АВ=С and 


he given 4B. 
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perpendicular from A to Bx, then the circle drawn with 
centre A and radius b will meet Bx in one point only. 

It is to be observed that in this 
case the points C and c' coincide with 
D. So we have only one triangle in 
this case and this is a right-angled А 
triangle, /D being a right angle. B DIS 

Case 3. Ifb=c, the circle drawn Fig. 29 


with radius b will cut BX at © and will Pass through в. 
Here c' Coincides with B. 


Hence here we have only 
Опе triangle ABC, which is 
an isosceles triangle having 
AB —AC, 

Case 4. If b <c, then 
we have two triangles, See Fig. 30 
Problem 10. This is known as ambiguous case, 


Case 5. If b>c, the circle will cut Bx at c and cB 
Produced at с’. The pt. в is here 


within the circle and С, с” are on 
Орроѕіќе sides of B. But here we 
have only one triangle ABC, 
The ДАВС’ does 
the given data, because 
is not equal to the 
but is equal to the suppl 


DOt satisfy 
its ДАВС’ 
given ZB, 
ement of ZB, 


opposite to one of them. 
Let ZA and ZB ofa 
to ZA be given, To Construct the 
Construction : Take any st, li 
BC=a. ÁtCinBD,draw ZDCE 
At B draw ZcBA= ZB, so tha 
Then ABC is the triangle required 


triangle and the side a opposite 


triangle, 

ne BD and from it cut off 
= ZB and ЛЕСА = ZA. 

t BA and ca intersect at A. 
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The exterior ZACD— ZABC+ ZBAC. 


Proof: 
Жы Л 
fa s 
; 
é D 
Fig. 32 
But ZABC= /В- ZDCE, 2. ZBAC= 2АСЕ- Z ^, and 
also BC— a. 
Problem 12 > 


To construct а right-angled triangle having given the 
hypotenuse and a side. 


Let K be the hypotenuse and 


triangle. Р 
To construct the triangle. (d 
Construction: Take a st. line 

AB equal to L. At A draw AP К 

perpendicular to AB. With centre 

B and radius K draw an arc of a 

circle cutting AP at C. Join BC. А А 

Then ABC is the triangle required. 

Proof: By construction ZBAC 15 а right-angle, 

AB=L and the hypotenuse BC=K. 

М.В. `~ the circle with centre B and radius K cuts PA 
produced at another point, we may have another solution. ] 
[ Another Method ] 
Construction: Take a st. line Bc — K, and bisect BC at 

o. With centre O and radius ОВ draw а semi-circle. r With 

centre B and radius L draw an arc cutting the semi-circle 

atA. Join AB, AC. Then ABC is the triangle required. 
Proof: Join AO. “ OA=OB, A 
7. ZOAB= LOBA. 
Again, ^ ОА=ОС, 

Г ОАС = Z OCA. 

2. The whole ДВА 

= ZOBA+ ZOCA= ZABC+ 2 АСВ B СУ e 

e of 2 rt. angles 1 rt. angle, and Fig. 34 

y construction the hypote = Ба 
ypotenuse BC=K and the side AB=L, 


L Бе а side ofa right-angled 


NEW LESSONS FOR CLASS IX 
Theorem 17 

T'he opposite sides and angles of a parallelogram are equal 
and each diagonal bisects the parallelogram. 

Let ABCD be a parallelogram of which Ac is a diagonal. 

To prove that (1) AB=CD, BC=AD; (2) /дас= ZADC, 
ZBAD = ZBCD ; (3) AC bisects the parallelogram, ie, AABC 
and AADC are equal, D © 

Proof: 7) AB and cp 7 
are parallel and AC meets 
them, /. ZBAc=alt, Z АСР. 

Again, ` BC and AD are 4 
Parallel and АС meets them, A b 
“+ ZACB-alt. ZDAC. Fig. 35 

Then in A* Авс and ADC, /ВАС= Z ACD, 

ZACB= / DAC, and АС is commmon to both ; 

the triangles are congruent. 


Ил ТАН ӨО, Вс ADC)" дыба ZADC--(2) and АС 
bisects the parallelogram, 


, Similarly it can be proved that the diagonal BD also 
bisects the parallelogram -.(3) 


Again, © ZBAC= 
“. the whole /вА 


D 


ZACD and /рАс= ZACB, 
D=the whole /Bcp, 
Theorem 18 

The diagonals of a parallelogram bisect each other. 


Let ABCD be a parallelogram, of which the diagonals AC 
and BD intersect at о. 


c 
To prove that ^O —CO and во ^ 


=Do, pag 
Proof: ) Ав|со and АС meets 
them, 7. ZBAc=alt. Zacp, Ж К, 
Also ',' AB | CD and BD meets them, A 5 
. ZABD=alt. ивос. Fig. 36 
Now, іп A*AoB and COD, 


ZOAB- Z OCD, 
Z ОВА = / ODC, and АВ-ср; 


-. the triangles are congruent ; 
AO=CO and BO=Do, 
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Theorem 19 

A quadrilateral is a parallelogram, if both pairs of its 
opposite sides are equal. 

Let ABCD bea quadrilateral in which AB CD and BC — AD. 

To prove that ABCD is a D = 
parallelogram. 

Construction : Join AC. 

Proof: In А”АВС and ADC, 


AB=CD, BC=AD, and АС is L 


Fig. 37 


common to both. 
ZBAC= ZACD, 


the triangles are congruent. 


and ZACB= ZDAC. 
Now, '.' ZBAC-Z ACD and these are alternate angles, 


AB and CD are parallel. 
Again, '’ ZACB= Z DAC and these are alternate angles, 


BC and AD are parallel. Now 77 AB ї CD and BC ll AD, 


-  ABCD is a parallelogram. 


Theorem 20 


A quadrilateral is a parallelogram, if its opposite angles are 


equal. 

Let ABCD be a quadrilateral, in which ZA= ZC and 
¿B= ZD. 

To prove that ABCD is a parallelogram. 

Proof: The four angles of a Д 


quadrilateral аге together equal to 
4 right angles. 

Now, - 2А- 426 

and /в=/ р, 

1 o ZATZB-ZCt ДО A B 
=4 of the angles of the quadrilateral Fig. 38 
=2right angles, г. AD II BC (77 the sum of the interior 
angles on the same side of AB—2 rt. angles). 


Again, " ZA= (Сапа ZD- ZB, 
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. ZA+ 40= Z€t 2B=} of 4right angles=2 right 
angles, .. АВ I| CD. 
Now 72 AB |I| CD and AD | BC, 


". ABCD is a parallelogram, 


Theorem 21 
A quadrilateral is а parallelogram, 


if one pair of its 
opposite sides are equal and parallel, 


Let ABCD be a quadrilateral of which AB and CD are 
equal and parallel, D ^ 
To prove that ABCD is a parallelogram, 
Construction : Join Ac. 


Proof: “7 AB Il CD and AC meets 

them, .. ZBAC=alt. (АСР. A B 
Now, in ДАВС and AACD, Fig. 39 
АВ =Ср, Ас is common to both and 
the included 7 ВАС ={һе included 7 ACD, 
<` the triangles are congruent, 
7. САСВ = Z DAC, but these are 


alternate angles, г. AD |І BC. 
" АВ 1 CD and AD | BC, 


“7 ABCD isa parallelogram. 

Theorem 22 
| A quadrilateral is a 
|... €ach other. 


Let ABCD be a quadrilateral, in which t 
BD bisect each other at O, so that A 

To prove that ABCD is a b 
parallelogram. 


t 

Proof: In A*AoB and cop, ten 
АО-со, во=ро ( Hyp.) and he NS 
Z AOB— vert, opp. “сор, A 

"the triangles аге congruent. 

^ АВ-ер, and /ОАВ= (ось, 
angles, .. АВ | CD. 

2. The opposite sides AB and c 


2. ABCD isa parallelogram, 


parallelogram if its diagonals bisect 


he diagonals ac, 
9 =Со and Bo — po. 
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Theorem 23 


If three or more parallel straight lines make equal intercepts 
on any transversal, they make equal intercepts on any other 
transversal. 

Let the parallel st. lines AB,CD, 
EF make equal intercepts PQ and 
QR on the transversal Par, and let 
them make the intercepts XY and 
YZ on the transversal XYZ. 

To prove that XY = Ү2. 

Construction : Through X and Y 


Fig. 41 
draw XK and YM parallel to PAR meeting CD and EF in 


K and M respectively. 

Proof: By construction PQKX and QRMY are еасһ а 
parallelogram, 

2, ХКЕРО and YM=aR, but Pa— QR (Hyp), /. XK=YM. 
Again, `` both XK and YM аге parallel to PAR,.. XK ll YM. 
Now, in Л XYK and YZM, 

(хук —corresponding 2 YZM (:: cDI EF), 
Z KXY = corresponding Z MYZ (7 XK ll YM), 
and XK 2 YM ( proved ), 
* the triangles are congruent. ~. 


Theorem 24 


t line drawn through the middle point of one side 
bisects the third side. 


xY=YZ, 


The straigh 
of a triangle parallel to another side 
Let ABC be a triangle, in 
which D is the middle point of AB, 
and let DE be drawn parallel to D у i 
BC meeting AC in E. E 
To prove tha АЕ =CE. 


Construction: Through E 8 Ё с 
draw EF parallel to AB and meeting А 

: Fig, 42 
BC in F. 


Eng. Core—15 
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Proof: '' DEIBF and ОВ ЕЕ, .. BDEF is а 
„parallelogram. 

б. EF=BD=AD (7 р is the mid point of AB ). 

Then, in A*ADE and EFC, AD=EF ( proved ), 

4 AED =corresponding ZECF ( '* ED I| BC ), 

апа 2 DAE = corresponding ZFEC( 7 EF I| AB), 

^. The triangles аге congruent. ~. AE=CE, 


Alternative Proof 


D is the middle point of AB in 


P A Q 
ДАВС, and DE drawn parallel to вс ae ae 
meets AC in E. D Е 
То prove that АЕ = СЕ. 
Construction: Through A drawn 8 С 
РАО parallel to вс. Fig. 43 
Proof: 72 DEI BC and PAQ IBC, .. ОЕ | PAQ. 


-. РАО, DE and BC are three parallel st. lines, and 
^B and AC are two transversals. 


Now, 7 AD=BD ( Hyp. ), ., AE=cE [ Theorem 23 ] 
Theorem 25 
The straight line joining the middle points of two sides of а 


triangle is parallel to and half of the third side. 
Let АВС be a triangle in which 


A 
D and E, the middle points of AB 
and AC respectively, are joined. b E F 
To prove that DE is parallel to 
and half of вс. B c 
Construction : Produce DE to Fig. 44 


Е so that EF— pe, Join СЕ. 


Proof: In Д "АРЕ and се 
DE=EF (construction 
^ the triangles are 


F, AE=CE ( Нур.) 
) and Z AED — vert, opp. ZCEF, 
congruent, 


AD=CF and ZDAE= ZECF, but these are alternate 
angles, .. АРІ СР, i.e., АВ || СЕ. 
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Again, AD=BD (` D is the mid. pt. of AB ), 
- BgDpecr. .. BD and СЕ are equal and parallel. 
DBCF is a parallelogram. 
DF and BC are equal and parallel. 
5. DEI BC, and DE =} DF =5 BC. 
Hence, DE is parallel to and half of BC. 
Problem 13 
To divide a straight line into any number of equal parts. 


Let АВ be the given st. line to be 
divided into any number of equal parts 
(say five). 

Construction: At A in AB, draw an 
angle BAX. From AX cut off 5 equal 
lengths AP, PQ, QR, RS and st. Join 
TB. Through S, В, Q, P draw st. lines 


parallel to T8, cutting AB in N, M, L, Fig. 45 
K respectively. Then A8 is divided into 5 equal parts in 


K, L, M, N. 

Proof: Draw АҮ I BT. 

** The parallel st. lines AY, РК, аг, 
equal intercepts on the transversal AX, 

2. They also make equal intercepts on 
AB is divided into 5 equal parts in K, L, М, N. 


RM, SN, TB make 
the transversal AB. 


( Another method ] 


The st. line AB is to be divided into 5 equal parts. 


Construction: At^ 
in AB draw an angle 
BAX and through B draw 
вү XA. From AX cut 
off five equal parts АР, 
ро, QR, RS and ST of 
any length. Along BY 
mark off 5 lengths BN, 


Y 


Fig. 46 
NM, ML, LK and KO each equal to АР. Join PK, QL, RM, SN 
s respectively. 


cutting AB in р, 4, 7» 
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Then AB is divided into 5 equal parts in p, 4, ғ, 5 


Proof: Join АО and TB. 7) by construction, AP and 
OK are equal and parallel, 


/. АО and PK are equal and parallel. 
Similarly PK Il aL, aL | RM, RM Il SN and SN | TB, 
^0, PK, QL, RM, SN and TB are 

AT into 5 equal parts. 


2. They also divide АВ into five equal parts in p, 


Construction of Quadrilaterals 

You have noticed that three 
required for the construction of a t 
lateral cannot be drawn if its four sid 
draw a quadrilateral, five independen 


parallel and divide 
4, т, 5, 


independent data are 
triangle. Вис а quadri- 
es only are Biven. To 
t data are required, 
Problem 14 


al having given its four sides and 
an angle. 


Let a, b, c, d be the le 
lateral and А be the a 
between a and d. 

To constructthe quadrilatera], 

Construction : Take any 
st. line AX and cut off from it 
ABequal to a. At A in AB 
draw ZXAY = ZA, and from 
AY cut off AD=d. With centres B and p 
respectively draw two arcs cutting each o 


and DC. Then Авср is the quadrilateral 
Proof $ 


and the ang] 


ngths of four sid 


es of a quadri- 
ngle 


a bcd 


Fig. 47 


and radius b and c 
ther atc. Join BC 


required. 
By construction АВ-а, BC=b, ср= с, AD=d 


€ between АВ and AD —the given ДА. 


Problem 15 
To construct a quadrilateral having given its four sides and 
a diagonal. 
Let a, b, c, d be the 


given four sides and p be the given. 
diagonal of a quadrilate 


tal, which is to be constructed. 
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Construction : Take any st. line AX and from it cut off 


AC equal to p. With centres 
А and С and radius а and b 
respectively draw two arcs | 
on one side of АС, cutting | 
each other at B. | 

Again, with centres A С 
and С and radius d and c 
respectively draw two arcs on t 
each other at D. Join AB, CB an 
the quadrilateral required. For, by 
equal to the given sides and the diagonal AC =. 

Problem 16 

m having given two adjacent 


Fig. 48 
he otherside of AC, cutting 
d AD, со. Then ABCD is 
construction its sides are 


To construct а parallelogra 
sides and the included angle. 


Let p and q be the adjacent sides of a parallelogram and 


A be the given included b ^. 
angle. зада жн 


The parallelogram is 
to be constructed. | ` 9 
Construction : Take A 


ast. line AB equal to p. 
At Ain AB make ZBAP= ZA Fig. 49 


and from AP cut off AD=4- ; 
With centres B, D and with radius q and p respectively 
draw two arcs cutting each other at C. Join BC, DC. 
Then ABCD is the parallelogram required. 

Join во. In Д*АВО and BCD, '. AB=p=CD, 


Proof: 
AD =q=B¢, and BD is common, 
the triangles are congruent. 
Z ABD = BDC; but these are alternate angles, 


AB ї CD. 
“: AB and CD equal and parallel, 


2. ABCD is а parallelogram, in which AB=p, АО=@ 


and the included ZBAD —the given ZA. 


980 CORE MATHEMATIOS IN ENGLISH 


Problem 17 


To construct a Square on a given side. 

Let AB be the given side, 
square is to be Constructed. 

Construction : 


On which a 


At A draw АР Perpendi- 

AP cut off Ар equal to s 

Band D and radius AB A 

ng each other at c. Fig. 50 

Then ABCD is the square required 

By construction 

ual, so ABCD is 
Again one of its angle 

>. ABCD isa Square, 


draw two arcs cutti 


the sides of the quadrilateral 
a parallelogram, 


5 Фе, ZBAD is a tight angle. 


а vertex to the о i 
as base of the triangle, (Fig. 51] 


4. Triangles an 
the same parallels, зу 


the other. 
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5. The triangles and parallelograms between the same 
parallels are of the same altitude. 

6. Triangles and parallelograms having equal altitudes 
can be placed between two parallel st. lines. 


Theorem 26 


Parallelograms on the same base and between the same 


parallels are equal in area. 

Let the parallelograms ABCD and ABEF 
base AB and between the NALE: 
same parallels Ав and DE. EL 
To prove that pram. ABCD= 
parm. ABEF. 

Proof: In AAFD and ABCE, 

2 ADF =corresponding Z BCE (2: AD Il BC), 

Z АЕО corresponding ZBEC (7: AF Il BE), 

and AD=BC (being opposite sides of a parm.) 
the triangles are congruent, 

2, the quadrilateral ABED — ABCE = ће quad. ABED — AAFD, 
“ parm. ABCD=parm. ABEF. 


[N B. The area of a parallelogram = bas 
(1) Parallelograms on the same base and 


be on the same 


e x altitude. 1 


Corollaries : 
of equal altitudes are equal in area. 
Proof: `` the parms. аге of equal altitudes, 4. they are 


between the same paralleels. 
[ Now prove as in Theorem 26 ] 
(2) Parallelograms on equal bases and between the same 


parallels are equal in area. 
[Hints : Place the parms. on the same base and then 


ve as in theorem 26. J 


pro 
(3) Parallelograms on equal bases and of equal altitudes 


are equal in area. 
[Hints : Place the parms. on the same base and on the 


same side of it. Since their altitudes are equal, they must be 
between the same parallels. Then prove as in Theorem 26] 
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Theorem 27 


If a triangle and a parallelogram stand on the same base 
and are between the same parallels, the area of the triangle is 
half the area of the parallelogram. 


Let the AABC and the parm. 


Е D A F 
BODE stand on the same base Bc 
and between the same parallels Bc 
and EF, 
To Prove that the ЛАВС— half B [5 
the parm. BCDE, Fig. 54 
Construction: Draw CF parallel to BA meeting EF in F. 
Proof : 


' BC Il AF (hyp.) and BA Il СЕ (cons.) ; 


`. ABCF is a parallelogram of which AC is a diagonal. 
A diagonal bisects a parallelogram, 

/.  AABC- half the parm, ABCF, 

Again, the parms, 


BCDE and АВСЕ are on the same 
base BC and be 


tween the same parallels ВС and ЕЕ ; 
they are equal in area, 


A ABC = half the parm, BCDE, 


Corollaries : The area of a triangle is halfthe area of 
a parallelogram (1) if they are on the same base and of the 
same altitude, (2) if they are on equal bases and between 
the same parallels, (3) if they are on equal bases and of 
equal altitudes. 


CN. B. (1) The area of a triangle =} x base x altitude. 
(2) Тһе area of a quadrilateral= 3 x one diagonal x the 
sum of the Perpendiculars 


; on this diagonal from the opposite 
vertices. 


(3) The area ofa 


trapezium =} 
the parallel sides, 


Xaltitudexthe sum of 


(4) The area of a thombus=}xthe product of the 
diagonals. ] 
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Theorem 28 


Triangles on the same base and between the same parallels 


are equal in area. 


Let the triangles ABC and DBC г 22.6 
be оп the same base ВС and 7 
between the same parallels BC and %. 
AD. 

To prove that ААВС, DBC B С 
are equal in area. Fig. 55 


Through B. draw BE ll CA meeting DA 


Construction : 
Through С, draw CF 1 во meeting AD 


produced at Е. 
produced at F. 


Proof: By constru 
y stand on the same base BC an 


ction ACBE and BCFD are parallelo- 


grams and the d between the 


same parallels BC and EF. 
the parm. ACBE =the parm. BCFD ; 
but ДАВС- the parm. АСВЕ, 
and ADBC-3 the parm. BCFD ; 
Corollaries ? (1) Triangles on t 
the same altitude are equal in area. 
(2) Triangles on equal bases 
parallels are equal in area. 
(3). Triangles on equal bases and of equal altitudes are 


equal in area. 


A ABC = ADBC. 
he same base and of 


and between the same 


Theorem 29 
and on the same side of it 


- Equal triangles on the same base 
are between the same parallels. 

Let A*ABC and DBC be 
equal in area: and let them be 
on the same base BC and on 
the same side of it. 

To prove that the 
triangles аге between the B E С 
same parallels, i.e., to prove y F 
that AD and BC are parallel. 15. 25 
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: d 
Construction: Join AD, and from A and D draw AE an 
DF perpendicular to вс, 
Proof : ДАВС =1 BC AE 


and Арвс-1 Bc pe [ 7 DF is its altitude ]; 


[ ^ AE is its altitude 1 


but Давс- ADEC (hyp.) 
Ja Ў BC.AE =4 BC.DF, AE=DF, 
Again, >. 


AE, DF are both Perpendicular on the same 
`. AE ll DF, 


^E, DF are both equal and parallel, 
“ AD and BC are parallel, 


St. line BF, 


Problem 18 
To construct a 


parallelogram equal in area to а given triangle 
and having an an 


gle equal to a given angle, 

Let ABC be the given t 

To Construct a Parallelogram 

equal in area to AABC and A 

having an angle equal to 74 AE 
Construction 2 


riangle and p the given angle. 


Bisect ac 
at D. At p, draw Z сре = ZP. 
x 
Through A draw Ax || BC. 4 
Let Ax cut DE at E, Fig. 57 
From Ex €ut off EF equa] 
to DC. Join cr, Then СОЕЕ is the parallelogram required. 
Proof : Join АБ. '^ DC and EF are equal and parallel, 
"^ CDEF isa parallelogram, 
Now, Aacp 


С. the param. СОЕЕ —72AACD, 
Again, +; ^D is a median of ДАВС, 
“. ДАВО = AACD, 


[ N. B. 


awn equal to a triangle, 
ngle. ] 
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Problem 19 

To construct a triangle equal in area to a given quadrilateral, 

Let ABCD- be the given quadrilateral. To constructa 
triangle equal in area to quad. ABCD. 

Construction: Join AC. Through А 
D, draw DE parallel to AC, cuttin£ BC x 
produced in E. Join AE. 

Then AABE is the triangle required. E 

Proof: A‘ACE, ACD are on the 5 
same base АС and between the same Fig. 58 
parallels АС and DE. .. ДАСЕ = ДАСР. 

AACE + AABC = AACD + ДАВС, 
‘| AABE = Те quadrilateral ABCD. 


[N. B. In the similar way any polygon may be reduced. 
to an equivalent triangle. 


Let ABCDE be the given polygon. А 
Through B and E draw st. lines E 
parallel to АС and AD respectively, B 
and let them cut CD produced in X 
and У respectively. г — у 


Join AX, AY. Then ДАХУ is the 


triangle required. 
Proof: AACX-AABC('. they are on the same base 


AC and between the same parallels AC, BX Ji 


Similarly, AADY = AADE. 
2. ЛАСХ- ДАРУ = ЛАВС + ДАРЕ. 
Adding AACD to both sides, 

Aacx+ AACD + AADY = AABC+ AACD + ДАРЕ, 

2. AAXY =the polygon ABCDE. 
Problem 20 
To bisect a triangle by a straight line drawn from a given 
point on one of its sides. 

Let P be the given point on the side BC of the AABC 
To bisect AABC by a st. line drawn through P. 


Fig. 59 
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Construction : Join AP and bisect BC in D. Draw DQIIPA, 
and let DQ meet AB in Q. Join ра. 


Then Pa bisects the AABC 
Proof: Join ab. °° AD isa median 
of ДАВС, . A^BD =} ДАВС. p à 
Now, APDQ and AADQ are on the ч 
same base DQ and between the same 
parallels ap, AP, APDQ- ДАро, x 
4. ДРра+ Двора = AADQ+ ABDQ Fig. 60 


4. Авға- AABD —lAABC, Ра bisects the ДАВС. 


Problem 21 


To trisect the Давс by two 
st. lines drawn through р. 


Construction : Trisect вс at 
D and E. Join ^P. Through D 


to PA and Cutting AB and AC at 
Q and R respectively, Join РО. 


PR. Then РО and PR trisect the 
ДАВС. 


Fig. 61 


Proof: Join AD, AE. 


on equal bases and of the same 
in area, 


AABD, AADE and AAEC are 
altitude, 
on AABD= ДАЕС=1 A ABC. 
"^ ADPQ and 
between the same pa 


they are equal 


AAQD are on the same base DQ and 
rallels ро and PA, Дора = AAQD. 
ADPQ4- Авро = ллар+ Apa. 

^ АВРО= ДАВЬ = 5 ЛАВС, 

Similarly, 
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Problem 22 


To bisect а quadrilateral by a straight line drawn from an 


angular point. 

Let ABCD be the given quadrilateral, 
bisected ‘by а st. line drawn 
through the angular point A. 

Construction: Join AC, BD. ND D 
Bisect BD at P, and draw РО x 
parallel to Ac and meeting BC in EINES 
Q. Join aa. Then AQ bisects the 9 
quadrilateral ABCD. 

Proof: Join AP, CP. 

/ +: AP isa median of ДАВО, 5 
APCD-3ABCD. .. the quadrilatera 

Again, АЗАРС апа AQC аге on the same base AC and 
between the same parallels AC, РО. ДАРС= ЛАОС. 

Add AADC to both sides Then quad. АРСО = quad. AQCD. 

the quad. AQCD =} quad. ABCD. 

Hence, the st. line AQ bisects the quad 

Theorem 30 
potenuse of а right-angled triangle is 
es on the other two sides. 

n which ZBAC is a 


which is to be 


Fig. 62 


. AAPD =} AABD, Similarly 
1 АРСО =4 quad. ABCD. 


trilateral ABCD. 


The square on the hy 
equal to the sum of the squar 
Let ABC be а right-angled triangle i 


right angle. 

To prove that вс? = АВ? АС". 
Construction : On AB, AC and BC 
draw the squares ABDE, ACFG and BCHK р 

respectively. 
From ^ dra 

meeting BC in о and KH in L. 
Join CD, АК. 
Proof: “ the adjacent angles BAC Fig. 63 

and ВАЕ аге right angles, .. АС and AE аге in the same 


w AL parallel to BK, 


———————!—Ó——————— 
I --------------- ы, 
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st. line. Now, ZABD= Исвк (ee 
< ZABD+ САВС= / ABC CBK, 
* <овс- Z ABK. Then, in A *DBC, ABK, `7 BD—AB, 
2 —the included Z ABK, 
ADBC= Ддвк. Now, the sq. BE and ADBC are on 


he same paralles BD and СЕ. 
“. the sq. ВЕ=2Довс, 


Again, the rectangle BkLO а 


the rect, BKL 
Similarly, by joinin 


O+the rect, CHLO =the Sq.BE + (Һе sq.ca 


Theorem 31 


UAE DE ; Fig. 64 
АН RBC? e. 5 " DEF is a rt, angle), 
ИРЕ АСЗ Eain ЕЛ СЕБЕ 
ВЛЕЕ Е. АВ = БЕ, BC- EF and AC=DF, 


congruent, 
^ ^ ZABO-Z DEF=] Tight angle, 


EN oo трн зы ҮЛҮ 
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| Problem 23 
| To construct a square twice, thrice, four times, etc. a given 


square. 


Let I be the length ofa side of the given square. To 
construct squares equal to twice, thrice, 


four times, etc. the given square. y 
Construction: Take any st. line ү 

Ох and draw OYLOX. From OX and оу | | 

cut off OQ and OP respectively each Саи а-аа 

equal to l. Join РО. From OX cut off Fig. 65 


OR equal to Pa and join PR. Again, 
from OX cut off OS equal to PR and join РЗ. Then the 
squares drawn on РО, PR and PS are respectively twice, 
thrice, four times the given square. 
Proof: ‘’ Доза right angle, 
1. Ра? = оР?2+оа? = /2 +12 = 2/2, 
PR2=0P?2+0R2=0P?+PQ?[ * ОР=РО] 
=12 +212 = 31°, 
Р52=0Р? +052 =0Р?+РК? [`` OS=PR] 
=]? 4-31? = 4I?, 
In this way a square may be drawn equal to any times a 
given square. 


Locus 


If a point moves in accordance with some given condi- 
tion or conditions, the path traced out by it is called its 
locus. 


Hence the locus of a point must be a line, straight or 
curved. 

Examples: (1) If a point moves without changing its 
direction, its locus will be a straight line. 


(2) Ifa point moves so as to be always equidistant from 
a fixed point, its locus will be the circumference of a circle 
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(3) Ifa point moves so as to be always equidistant from 


a give st. line, its locus will be a pair of st. lines parallel to 
the given st. line. 


(М.В. A locus is correctly obtained, if it can be shown 
(1) that every point that satisfies the given condition lies on 


the locus, and (2) that every point on the locus satisfies the 
given condition. ] 


Theorem 32 


The locus of a point which is equidistant from two fixed 
points is the perpendicular bisecto 
the two fixed points. 


Let A, B be two fixed points, 


To prove that the Perpendicular 
of a point which moves al 
So it is to be proved that (1) any point equi- 
distant from A and B must lie on that perp. Ё 
bisector and (2) any point on that perp, 
bisector is equidistant from A and B. 

Construction : Join AB and let o be its 
middle point. Let p be any position of the 
Moving point equidistant from ANB rai 

Then PA- Pg, Join PA, РВ and Po, 

Proof: In A*aop and BOP РА=рв, 
^0 —BO and Po is common t 
are congruent, 
angles, 


rs of the straight line joining 


bisector of AB is the locus 
ways equidistant from A and B. 


Fig. 66 


о both triangles, 

ZAOP= ZBOP, but th 

“. PO is Perpendicular to AB, 

PO is the perpendic 
Hence P lies on 
(2) Again 

bisector of Ag 


47. the triangles 
езе are adjacent 


ular bisector of АВ, 
the perpendicular bisec 
» Suppose О to be 
* Join АО, во. 
Now, in A*AoQ, воо, 
both the triangles and the in 
ZBOQ, .. the triangles are со 
- Any point on Po is equ 


tor of АВ. 

any point on Po, the perp. 
^0—80, OP is common to 
cluded /AoQ-— the included 
nDgruent, ~. AQ =ва. 
isdistant from A, B. 
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Hence, the perpendicular bisector of AB is the locus of 
the point which moves equidistant from A and B. 
[N. B.(i) Here the st. line PO produced infinitely both. 


ways is the locus. 
(ii) Taking any point R outside РО, it can be shown that 
R is not equisdistant from A and B. ] 


Theorem 33 


The locus of a point which is equidistant from two inter- 
secting straight lines consists of the pair of straight lines which 
bisect the angles between the two given lines. 

Let AB and CD be two st. lines intersecting at O. 

To prove that the locus of the point equidistant from 
AB, CD is the pair of bisectors of the angles between AB 
and CD ; that is, to prove that (1) any 
point equidistant from AB, CD lies on 
either bisector of the angles between 
AB, CD and (2) any point lying on any of 
the two bisectors is equidistant from 
AB and CD. 

Proof: (1) Let P be any 
within вор ӛо that it is equi 
ie, the perps. PM and PN drawn from P on 
tively are equal. Join ОР. 

In the right-angled A^ 


point Fig. 67 
distant from AB and CD, 
AB, CD respec- 


spom and PON, РМ = PN ( hyp. ) 


and the hypotenuse OP is common, the triangles are 
congruent; - / РОМ = (РОМ, OP is the bisector 
of /воо. Hence P lies on the bisector of the ZBOD. 

(2) Let а be any point on OP and let QR and as be 
perpendiculars on AB, CD respectively. 

Then, in A’ QOR and 408, ZQoR- 2005, 

даво= 2450 [7 each is а right angle ] and oa is 
common to both A*, г. the A? are congruent. 
- gr=as. .. Qis equidistant from AB, CD. 


* it is proved that the bisector of the ZBOD is the 


.. 


locus of points equidistant from АВ and CD. 
Eng. Core—16 
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. If P lies within ZAOD 
the bisector XO of ZAOD is 


Hence, the locus ofa point equidistant from two inter- 


secting st. lines is the pair of bisectors of the angles between 
the st. lines, 


» it can be similarly proved that 
the locus of P. 


$ the bisector of ХАОС, 


when it lies within Z AOC. 
Similarly xv is the locus of P wh 


en it lies within ZAOD 
or ZBOC.] 


Theorems regarding concurrent st. lines 


If three or more Straight lines meet ( or intersect )ata 
point, they are called concurrent st. lines. The point where 
they meet is said to be the point of concurrence, 

The points that lie on the same strai 


ght line are said to 
be collinear, 


Theorem 34 


The perpendicular bisectors of the 


sides of a triangle are 
concurrent, 


Let ABC be a triangle and D, E, F be the middle points 
of AB, BC and AC respectively. 

Let DS and Es be drawn per- 
pendicular to AB and BC, meeting 
ats. Join SF. To show that sF 
is perp. to Ac, Join sa, SB, 5с. 

Proof : S lies on DO, the 
Perpendicular bisector of AB, 


Fig. 68 
^ ^ AS=Bs (Th. 32), 
Again, 


" S lines on ES, the perp. bisector of BC, 
8S=Cs (Th. 32), AB=BS=Gs, 

S is equidistant from A and с. 
S lies on the Perpendicular 
SF is Perpendicular to AC. 


‚ Hence, the Perpendicular bisectors of the sides of a 
triangle are concurrent, 


bisector of Ac. 


(N.B. This pt. of Concurrence is generally denoted by 
S and is known as the Circum-centre of the triangle. ] 
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Theorem 35 


The bisectors of the angles of a triangle are concurrent. 
Let ABC be a triangle and let BI and Cl, the bisectors of 
ДАВС and /ZACB, meet at I. 


Join Al. To show that А! is the А 
bisector of / ВАС. E 
From | draw 1D, IE and IF F, 
perp. to BC, AC and AB respectively. A 
Proof: '.' the point | lies on pho 
B D с 


the bisector ВІ of Z АВС, 

zn IDE: (0b 334). Fig. 69 

Again, ° 1 lies on the bisector CI of Z АСВ, 

г. ID=IE. 2. IF=ID=IE. 
1 is equidistant from AB and AC, ~. 1 lies on the 

bisector of ZBAC. .'. Alis the bisector of (ВАС. 

Hence, the bisectors of the angles of a triangle are 
concurrent. 

[1Ч. B. This pt. of concurrence is denoted by ! and is 
known as the in-centre of the triangle. ] 

Corollary : The bisectors of any two exterior angles of 
a triangle and the bisector of the third interior angle are 


concurrent. 
Theorem 36 


The medians of a triangle are concurrent. 
Let ABC be a triangle, two of whose medians BE and CF 


intersect at G. 


Join А@ and produce it to meet BC A 
in D. To show that AD is the third 


А Е 

median of AABC. E 
Construction : From B draw BH |І FC 8 pc 

and let BH meet AD produced at H. A 
Join CH. Fig. 70 


Proof: In AASH, Е is the middle pt. of AB'and FG I BH, 
2. Gis the middle pt. of AH. 
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Again, in AACH, Gand E are the mid points AH and AC, 
-. GEI HG, że., BE 1 HC. .. BGCH isa parallelogram. 
`/ the diagonals of a parm. bisect each other, 
/. BD=CD. ,', AD isa median of ДАВС, 
Hence the medians of a triangle are concurrent. 
Corollary: The medians of a triangle intersect ata 
point of trisection of each. 


[Draw the fig. 70] It has been shown in Theorem 36 
that AG— GH and ар =рн. 


“ AG-GH-2GD. .. AD—AG--GD-2GD-Gp-3GD, 
2. GD-—1AD. Similarly GE = {ВЕ and GF —icr. 

2. Тһе medians of a triangle intersect at а point of 
trisection of each. 


[N. B. The point of intersection of the medians of a 


triangle is called the centroid of the triangle and is 
represented by the letter a. ] 


(A) The perpendiculars to the sides of а triangle from the 
opposite vertices are concurrent. 


Or, The altitudes of a triangle are concurrent, 
Let ABC be a triangle and AP, BO, СЕ be 
to BC, CA, ^B respectively, 


To prove that AP, BQ, CR are 
concurrent, i 

Construction : Through A, B 
and C draw DE, DF and EF parallel 


to the opposite sides, forming the 
ADEF. 


perpendiculars- 


Proof: By construction, ACBD and ABCE аге parms., 
ОЛАР BCS АЕ |2, _ Adsthe mid point of DE, 
Similarly B and c 


i are the mid points of DF and DE 
respectively. 
Again, `2 АРІВС and BC Il DE, 
Similarly во1АС and CRLEF, 


“. AP, BQ and GR are the per endicular bisectors of 
the sides of ADEF. DEEE 


72 АРІРЕ. 


^ АР, ВО and CR are Concurrent, 


[ N.B. The point of intersect 


: ion of these altitudes is called: 
the orthocentre of the triangle 


and is represented by o. ] 


For CLASS X 
The Circle 


Some more definitions are given here excepting those you 
have already learnt. 

Segment: А segment of a circle is a portion of the 
circle bounded by an arc and the chord of the arc. 

The angle subtended by the chord of the segment at 
any point on the bounding arc is called an angle in the 
segment. 

A quadrilateral or a rectilineal figure is said to be 
cyclic, if all its vertices lie on the circumference of the same 
circle. 

The points which lie on the circumference of the same 
circle are said to be concyclic. 

Circum-circle: The circle drawn through the vertices 
of a triangle is called its circum-circle. 

Its centre is called the circum-centre and its radius the 
circum-radius. 

A polygon is said to be inscribed ina circle, if the circle 
passes through all the vertices of the figure. 

Then the circle is called its circum-circle. 

Arectilineal figure is said to be circumscribed about a 


circle, if all its sides touch the circle. 


Here the circle is called the in-circle or inscribed circle. 


246 CORE MATHEMATICS IN ENGLISH 


Theorem 37 


One, and only one, circle can be 


drawn through three points 
not in the same straight line. 


Let A, B, C be three points not in the same st. line. 
To prove that one circle, and only 


one, can pass through A, B and c. A 
Construction: Join AB and BC, 

and let DE, FG be the perpendicular EA 

bisectors of AB and Bc respectively. ЕСЕ? 5 
Proof: Since AB and Bc are not 

in the same st. line, DE and FG are not Fig, 72 


parallel and must therefore intersect at some point. 
Suppose they meet at o. 
Then, '* DE isthe perp. bisector of ^B, 


on DE is equidistant from A and B. 
Again, 


1. every point 


FG is the perp. bisector of BC, 


every point on FG is equidistant from в and c. 
4. O, the point common to DE and FQ, is equidistant 
from A, B and c. 


1. OA-OB-OC, 
The circle drawn with centre О and with radius OA 
will pass through А, B and с. 
Now, '. 


twost. lines can intersect at but one point, 
2. O is the on 


ly point which is equidistant from А, B and с. 
Hence, only one circle can be drawn through A, B and C. 
Corollaries : 


(1) Circles, which have three points (on 
the circumferenc 


es) in common, coincide, 
(2) Two circles cannot cut each other in more than 
two points, 


Axiom (Theorem): In equal circles (or in the same 
circle), equal chords cut 


Off equal arcs and subtend equal 
angles at the centres, 


Conversely: Iftwo arcs are equal or subtend equal 
angles at the centres, the chords of the arcs are equal. 
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Theorem 38 
A straight line, drawn from the centre of a circle to bisect 
a chord which is not а diameter, is perpendicular to the chord. 


Conversely, the perpendicular drawn from the centre to а 
chord, bisects the chord. 
Let ABC be a circle whose centre is O and let AB be а 


chord which is not a diameter. 
Let ор, drawn from О, bisect AB at D. 


To prove that OD is perpendicular 
to AB. 


Join ОА and ОВ. 
Proof: In А" OAD and OBD, Fig. 73 
OA- ов (being radii of the circle), 
AD =во (Hyp.), and OD is common, 


- the triangles аге congruent, 
* /ОрА- ООВ and these being adjacent angles are 


right ап ев. ~“ OD is perpendicular to AB. 
Let о be the centre of the circle ABC and 


hich is not a diameter. Let OD be perpendi- 


Conversely : 
AB be a chord w 
cular to AB from O. 

To prove that AD=BD. Join OA. ов. 

Proof: Іп the right-angled A® OAD, OBD, 
the hypotenuse oA=the hypotenuse ов (being radii of the 


circle), and ОО is common to both, 
3. the triangles are congruent. 
2. AD=BD, that is, OD bisects AB. 
Corollaries : (1) Ina circle, the perpendicular bisector 


of any chord passes through the centre. 
(2) A st. line cannot cut a circle at more than two points. 
[ If possible let the st. line ABC cut a circle at A, В and C. 
< Bisa chord, .. the centre must lie on the perp. 
bisector of АВ. Also `$ ACis a chord, the centre must 
lie on the perp. bisector of AC. ·. the pt. of intersection of 
the two perpendicular bisectors will be the centre of the 
circle. But ABC being one st. line, the perpendiculars on it 
must be parallel and will not meet. Also a circle cannot 


have two centres. ] 
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Theorem 39 
Equal chords 
Conversely, 
are equal, 


Let ag and cp 
is 0, 


of a circle are e 


tre. 
quidistant from the cen 
ch 


atre 
the cer 
ords which are equidistant from 


tre 
; se cen 
be equal chords of a circle who 


m O to ABa 


OF, 
Construction * Join Ao and co, 
Proof. "OE is Perp. to the chord 
Ав, SY gg bisects BN AE = AB, =CF. 
Similarly, CF- cp. But АВ = cp (hyp), .. E the 
0%, in the right-angled A* АЕО and ОРО, 
hypotenuse АО =the h 


ircle) 
yPotenuse со (being radii of ee 
and АЕ =сЕ (Proved). /. the triangles are congr 
029 ОЕ = ок, le, AB, ср are equidistant from o. nd cD 
O is the Centre of the circle, AB M an 
Perpendiculars OE and oF on ^ 
Y are equal 
9 Prove that A 


Join 9A and oc = 400" 
| "КИСЕ i АЕ=ЗАВ. Similarly, CF 
n the Tight-ang] das AEO and CFO 
т і E 
the hypot, ^0-t е hypot, CO, ang ОЕ = OF (hypothesis) ; 
“the triangles are Congruent, “. АЕ SCF. 
ut АВ = АЕ and 9 =2се 
UN. в. 


> ^ Ав=ср. | case 
E. Ove Proof Will also hold good in the 
es, 
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An Additional Theorem 40 
Of any two chords of a cirele that which is nearer to the 


centre is greater than one more remote. 
Conversely, the greater of two chords is nearer to the centre 


than the less. 
Let AB, CD be two chords of a circle whose centre is O 


and let OE and OF be perpendiculars 


from О to AB and CD respectively. 
To prove that (i) if ОЕ OF, 
then AB2 CD ; 
Conversely (ii) if AB CD, 
then OE« OF. Join АО, СО. 
Proof: “7 OELAB, .’. АЕ=ЗАВ. Fig. 75 
Similarly СЕ = }С0. `` ZOEA and ZOFC are right angles, 
2. OA? = OE?-F AE? and oc?— or?-- cr? ; 
But ОА —06€ (being radii of the circle), 
С. ОА%=ОС?. .. OE?-AE?-OF?-cF?.-(1) 
Now, (i) if ОЕЗОЕ, then ОЕ?<ОЕ?, 
<. from (1) we have AE?>CF?, 
1. АЕ>СЕ, .. ABDCD. 
Again, (ii) if AB>CD, then АЕ>СЕ, .. АЕ?>СЕ?. 
* from (1) we have ОЕ?<ОЕ?, .. OE<OF, 


А c 


Theorem 41 

The angle which an arc of a circle subtends at the centre 
4s double that which it subtends at any point on the remaining 
part of the circumference. 

Let ABC be a circle whose centre is O and let its arc BKC 
subtend the /ВОС at the A 
centre and ZBACatany pt. К 
Aon the remaining part of № LX] 
the circumference. a>: Sw. 
To prove that LBOC= (ВАС. 

Construction : Join AO Fig. 76 
and produce it to D. 
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Proof: In ДАОВ, OA=08 | 
j ZOAB= Z OBA, Е —" 
The exterior ZBOD= /оАВ+ ZOBA=2Z0 

Similarly, <сор-2/ OAC--.(2). 

Now, adding (1) ang (2) in the first figure, we have 
&Вос=2( / oap ZOAC)=2 7 BAC, 


А cond 
Again, taking the difference of (2) and (1) in the se 
figure, we have 


ZCOD- ив 


(being radii of a circle), 


OD=2( Zoac— ZOAB), i 


с. 
16, 2в0с=2 4 de 
d eq 
Corollary : Equal arcs (or the same arc) subten 
angles at the circumference, 
Theorem 42 


A D 
angles in the Segment, 


: т B Ee 
To prove that Z вас- BDC, ( 


Construction : Join OB, ос. 


Fig. 77 
the Circum. 
ference . 


a ses, £BOC=2 /g, c. 
Similarly. <806=2 вос. e 


<BAC= /врс. 


Theorem 43 | 
К din 65 
Tf the st aight line Joining tpo Points subtends equal on on 
at two ot €" points On the Same side of it, the four points 
а circle, 
Let the st. 


9 prove that А, В, С and p LN 
le on a cire] 8 c 
Proof Let a Circle be Fig. 78 
drawn through ^, B and c 


ass 
If this circle does not p 
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through D, it will cut BD or BD produced at some point. 
Let it cut BD at E. Join EC. 

" 2ВАС and ZBEC аге in the same segment, 

/. ZBAC=ZBEC. But ZBAC= Z8DC (Hyp.), 

^  ZBEC- (вос, which is absurd ; for СО and CE are 
not parallel and an exterior angle ofa triangle cannot be 
equal to an interior angle. 

. The circle drawn through A, B and С must pass 
through D. Hence A, B, C and D lie on a circle. 


Theorem 44 


The angle in a semi-circle is a right angle. 
Let О be the centre and AB a diameter of the circle 
ADBC and let AcB be any с 


angle in the semi-circle. ЖА 
E 


To prove that ZACB isa 
right angle. 

Proof: /АСВ isatthe D b 
circumference and ZAOB at Fig. 79 
the centre on the same arc ADB, 

2, ZACB=$ZA0B; but ZAOB isa straight angle, i.e., 
2 right angles, 

Z ACB is one right angle. 

[Otherwise] Join ОС.'.'ОА = ОС (being radii of the circle) 

/. ZOAC= (ОСА, Also 7: OB—OC, г. ZOBC= ZOCB, 


2. the whole Z АСВ = ZOAC+ ZOBC ; 


But ZACB+ Z OAC+ Z OBC—2 right angles, 
. 2ZAcB=2rt.angles, .'. ZACB isa right angle. 
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Theorem 45 


1 i n 
The angle ina Segment greater than a semi-circle is less tha 
@ right angle and the angl 


ngle in a segment less than a semi-circle 
is greater than a right angle, 


Let ABC be a circle 
figure let АСВ bea segme 
greater than а semi-circle, 


С с 
. Жебеу 
To prove that ZACB in the = 
Segment is less than a right : Lon ; 
angle А SZ 


Cons: Join OA, OB, Fig. 80 


Proof : btends Z Aog at the centre and 
Z ACB at the circumference, 2. ZACB= 2 АОВ ; but ZAOB 
eing an angle of a triangle is less than 2 right angles, 
^  ZACB is less than a right angle. 
Again, in the Second figure let АСВ be a segment less 
than a semi-circle, 
О prove that 
Join OA, OB. 
Proof : 
Centre, stand 
greater than 


= ZAC 


whose centre is О, and in the first 
nt 


The arc AB su 


С АСВ is greater than a right angle. 


£^CB at the circumference =} ZAOB at ү 
ing on the same arc AB. But the reflex Z AOB i 
two right angles, 


B is less than One right angle, 
Theorem 46 


cyclic quadrilateral aye supplementary. 


Scribed in a circle whose 


The opposite angles of a 


Let Авср bea quadrilateral in 
Centre is o, 


To prove that (i) ZABC+ Z Арс 
2 right angles, 
and (ii) / Bap + (всьо =2 right angles, 
Cons : Join OA, OC. 


: The are ADC  subtends 
ZAOC at the ce 


ntre and / АВС at the 
4. ШАВС=1 


nds / Aoc Fig. 81 


„л. Авс GI 
ions =z of 4 rt. angles =2 rt. angles- 
pining OB and OD, it can be proved that 

(ВАО + ZBC n 
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Theorem 47 
If a pair of opposite angles of a quadrilateral be supplemen- 
tary, the quadrilateral is cyclic. 


Let ABCD be a quadrilateral in which ZB+ 20=2 rt. 
angles. 


To prove that ABCD is a cyclic quadrilateral. 


Proof: Leta circle be drawn A ED 
5 2 А 
through А, В and с. If this circle E 
does not pass through D, it will cut ( \ 
AD or AD produced at some point. 
А У B С вч © 
Let it cut AD at E. Join EC. 


Now, “7 ABCE is a cyclic Fig. 82 
quadrilateral, /. ZABC-d- ZAEC=2 right angles, 

but ZABC+ ZADC=2 right angles (Hyp.) ; 

2. ZAEC= ZADC which is absurd, because the exterior 
angle of a triangle cannot be equal to an interior opposite 
angle. 

.. The circle drawn through A, B and C must pass 
through D. 

Hence the quadrilateral ABCD is cyclic. 


Tangent 


A tangent to a circle is a straight line which meets the 
circle at one point only and being produced does not cut it, 
Evidently a tangent has only one point common with the 
circle and hence no part of a tangent lies within the circle. 

A tangent is said to touch the circle at the point where 


it meets the circle and this point is called the point of 
contact, 


A secant of a circle is a straight line of indefinite length. 
which cuts the circle at two points. 

Two circles are said to touch each other if they meet at 
one point and the common point where they meet is called 
the point of contact. 
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: one is 
If of the two circles which touch each other, 


i i nally ; 
wholly within the other, they are said to touch inter y; 


: ey are 
and when one circle is wholly outside the other, they 
said to touch externally. 


| 


A straight line th 
Common tangent to th 


n 
Two circles that touch each other have a commo 
tangent at their Point of contact. 


4 ; а 
Conversely, if two circles have а common tangent a 
Point where they meet, they touch each other at that point. 


Theorem 48 
The tangent at any poin 


at touches 


two circles is called a 
e circles, 


the point are per 


t of a circle and the radius through 
pendicular to each other, 
Let PT be a tangent at the point P to a circle whose 
Centre is О, and let OP be + 


through Р, 


To prove that Рт and ор are 


Perpendicular to each Other, 
Proof: Take any point Q in рт, 
Since PT is a tangent at P, every 
Point in PT except P must be outside 
the circle, . ‚ Qisa point outside the circle, 
=. the radius OP OQ, and this is true for any iti 
Оп PT except P, * op is the sho 


t : Ttest straight line from o to PT: 
“+ OP is Perpendicular to T 
ence PT and 


perpendicular to а radius at the point 
where the radius meets the circle is a tangent to the circle. 
Cor. 9. One, and only one 
circle at a given 


Т to a tangent at the point of 
ntre of the circle, 


Q 
© 
я 
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я 
5 
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о 
т 
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Theorem 49 
T'wo tangents can be drawn to a circle from an external point. 


Let ABC be a circle whose centre is O andlet T be a 
point outside the circle. 

To prove that two tangents can 
be drawn to the circle ABC from T. 


Construction: Join TO and 
draw a circle оп TO as diameter, 
Since T is without and О is within Fig. 85 
the given circle, this circle will cut the circle ABC at two 
points. Let A and B be the two points of intersection. 

Join OA, OB, TA and TB. 

Proof: `` ZOATand ZOBT аге angles in a semicircle, 


-. each of the angles OAT and OBT is a right angle. 


-. ТА and TB are respectively perpendicular to the 
radii OA and ОВ. 

', TA and TB are two tangents to the circle at A and B 
respectively. 

Hence two tangents can be drawn from T to the circle ABC, 


Theorem 50 
The two tangents to a circle from an external point are 
equal and they subtend equal angles at the centre. 
Let P be an external point from which tangents PA and 
PB are drawn to the circle ABC, A 


whose centre is О, А 
(i) РА=РВ and (4 


То prove that P F 
(ii) ZPOA= ZPOB. 3d 


Construction: JoinoP, oAand ОВ. B 


Proof: `` PA and PB are Fig. 86 
tangents to the circle and OA and OB are radii through the 
points of contact, 


.. each of the angles ОАР and ОВР is a right angle. 
Now, in the right-angled triangles ОАР and OBP, 


OA=0B (being radii of the circle ), the hypotenuse oP is 
common to both; .. the triangles are congruent, 


РА=РВ and ZPOA= ZPOB. 
Corollary: РО bisects the angle between the tangents, 
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Theorem 51 


If two circles touch each other, the point of contact lies in 
the straight line through the centres. 

Let two circles whose centres are А and B touch each 
other internally or exter- T T 
nally at P. 


T'o prove that P lies on 
the straight line АВ, à 


joining the centres А, в. 


Cons : Join AP and BP- Fig. 87 


Proof: 7: The two circles touch at P, ;, they have a 
common tangent at P. Let PT be the common tangent. 


`7 АР and BP are two radii through the point of 
ndicular to PT at Р, 


contact P, 7) АР and BP are perpe 
raight line, 
ng the centres. 


7. AP and BP are in the same st 
-. P lies on the st. line AB joini 


— 


GEOMETRY 
SOLUTIONS OF RIDERS & EXERCISES. 


1. Theorem—If two straight lines intersect, the verti- 
cally opposite angles are equal. [C.U. 711, '29] 
` 1. The bisectors of the vertically opposite angles are in the 
same straight line. 

Let the straight lines AB and CD intersect at О and let Po 
and ао bisect the ZAOC and ДВОР respectively. 

It is required to prove that РО and ОО are in one straight 
line. 

Proof: /АОР=СОР (hyp). ZAOD=vertically oppo- 
site ZBOC and Z DOQ= zBoa (hyp.) 

ZAOP+ ZA0D+ 2роа 


= Z POC+ ZB0C+ ZB0Q=half of B. 
four right angles=2 right angles. B d 
(°: the angles at the point О together > 
—4 right angles.) с в 
Z POQ is a straight angle. . Fig. 1. 


PO and ао are in the same straight line. 


2. If the straight lines AB, CD intersect at O, prove that the 
bisector of the angle АОС, when produced through О, also 


bisects the ZBOD. f 
[ Hints: Let PO bisect Z AOC and be produccd to a. 


It is required to prove that QO bisects / вор. [see the fig. 1] 

Proof) Z AOP — vertically opposite /воа 

and Z POC- vertically opposite Z Doa. 

Now, ZAOP= ZPOC, .. “воо- /роа. 

1 2. оа bisects / Вор. 

2. Theorem—If two triangles have two sides of the one 
equal to two sides of the other, each to each, and the angles 
included by those sides equal, then the triangles are con- 


gruent. 
3. The bisector of the vertical angle of an isosceles triangle 
bisects the base at right angles. Сего. 1 


Of the isosceles triangle ABC, АВ=АС. AD bisects the / ВАС 
meeting the base BC in D. To prove that BD = DC and Ар1вс‚. 


, 


14 
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Proof: Inthe A*ABD, ACD, `` AB—AC, AD is common 

to both triangles and the included Z BAD =the included Z CAD, 
the triangles are equal in all respects ; 

+ ВО=ОС and ZADB= ZADC, but these are adjacent 
angles, .'. each is a right angle. :. AD.LBC. 


4. The triangle formed by joining the middle points of the 
sides of an equilateral triangle is also equilateral. 

ABC is an equilateral triangle and D, E, F are the middle 
points of its sides BC, AC and AB respectively. Join the 
middle points so as to form the triangle DEF, 

To prove that the ADEF is equilateral. 

Proof: F is the middle point of AB, 


A 
7. AF=BF; similarly, АЕ=ЗАС and 
BD —jBC. 
But AC=BC, ', AE-BD. '' ДАВС F E 


is equilateral, 2, its angles are all equal. 


Now in the ДзАЕЕ and BFD, 

AF =BF, АЕ =вр and ZFAE= ZDBF, B D S 

*  A'AEF, BFD are equal in all Fig. 2 
respects, |, FE— Ер, 

Similarly, ABFD = AEDC and FD=pẸ, 


"^ FE=FD=DE, . ADEF is equilateral, 


5. ABCDEF is а regular hexagon, 


Show that ACE is an 
equilateral triangle, 


ІС. U. 1911] 


gon. To prove that the AACE 
Join AC, AE and ce. 


ABCDEF is a regular hexa 
is an equilateral triangle. 


Proof: In the triangles АВС and ^ 
AFE, AB 2 AF,BC — FE and ZABC= ZAFE в ^ T 
(АТ sides "and 


angles of a regular 

“. thetwo triangles : 

^ AC= АЕ. e s 
Thus, from the A? 


ABC, CDE it can 
be proved that АС = cg, ~. АЕ =АС=СЕ, Fig. 3. 
‚'. ACE isan equilateral triangle. 


hexagon are equal.), 
are congruent, 
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Ex. 6. If the bisector of the vertical angle of a triangle 
also bisects the base, then the triangle is isosceles. 
[C. U. *37 ; D. В. '36] 


The bisector AO of the vertical ZA of the ДАВС also 
bisects the base BC at О. 


To prove that AABC is isosceles. 

Produce AO to D so that DO=AO A 
Join Dc. 

Proof: In the A* ABO and соо, 

BO —CO ( by hypothesis ), 

^O = ро ( by construction ) and 


: f в 0 c 
С АОВ = vertically opposite Z COD. 
*. the two triangles are congruent. 
7. AB=CD and ZCDO= ZBAO= ZCAO, 
1. AC-CD. But AB-CD, .. AB=AC, D 
.'. АВС is an isosceles triangle. Fig. 4. 


3. Theorem—lIf the three sides of one triangle аге 
respectively equal to the three sides of another, then the two 
triangles are equal in all respects. 

Ex. 7. The straight line joining the vertex of an isosceles 
triangle to the mid-point of the base, bisects the vertical angle 
and is perpendicular to the base. 

ABC is an isosceles triangle of which АВ=АС and D is the 
middle point of BC. Join AD. To prove that AD is the 
bisector of ZBAC and perpendicular to BC. 

Proof: In the A* ABD, ACD, '' AB—AC, BD—DC and 


AD is common to both triangles, .. the two triangles are 
equal in all respects. /. ZBAD-— ZCAD and ZADB= ZADGC, 
but these are adjacent angles, .. each is a right angle. 

-. ADLBC. .. AD isthe bisector of the ZBAC and is 


perpendicular to BC. 
Ex. 8. The diagonals of a rhombus bisect each other at 
right angles. LC. U. 1936] 


[A rhombus is a quadrilateral which has all its sides 
equal, but its angles are not right angles. ] 
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The diagonals AC and BD of the rhombus ABCD intersect 
each other at О. To prove that AC A D 
and BD bisect each other at right 
angles. 

Proof : In the A*ABC and АБС, (9) 

AB — AD,BC-— DC and AC is common 
to both triangles. ". ZBAC= Z DAC. B с 

Again іп A*ABO and ADO, AB —AD, Fig. 5. 
the side AO is common and ZBAO= /DAO, 

-. the two triangles are equal in all respects, . 
ZAOB= ZAOD, but these are ad 
angle isa right angle. 


. Bo = DO and 
jacent angles, so each 
“АС bisects BD at right angles. 
Similarly it can be proved that BD bisects ac at right 
angles. 

9. The medians of an equilateral t 


riangle are equal. 
ABC is an equilateral triangle of w 


\ hich AD, BE and СЕ аге . 
medians. 

To prove that Ар = ВЕ--СЕ, А 

Proof: F is the middle 


point of AB, 
2. BF=}AB. Similarly, ce= SAC, 


© АВ=АС, .. ВЕ= СЕ, 


F E 
Now, in A'BFC and BEC, ВЕ=СЕ, 

ВС is common to both triangles апа the 

included. 7 FBC «the included Zece В D с 

( 7. all angles of the equilateral triangle Fig. 6. 

АВС are equal), .', the two triangles are 


equal in all respects: 


^. BE-—CF. Thus from the A* BEA, ADB it can be proved” 


that BE=Ap, /, AD=BE=CF, А 
0. І й i ] 
Г, 5 рч efle ofa quadrilateral are equal, the 
ABCD is a quadrilateral of which AB— CD and AD=BC. 
= £^DCand ZBAD= /вср. Join АО. 
ABC, ADC, '' дв= рс, BC=AD, AC is 
common to both triangles, „. the two triangles are equal 
in all respects. ү. и ABC= ZADC; also /вас- ФАСО 


and ZDAC= ДАсв, 2ВАС+ ZDAC= Z ACD-- Z АСВ, 
that 15, ZBAD= /вср, 
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11 A point P is taken within a rhombus ABCD such that 
the distances from the angular points A and C are equal. Show 


that PB and PD are in one ánd the same straight line. 
[ C. 0,7461 


(М.В. First write down the hypothesis and then the 
following. ] 


Join AP, РС BP, and PD. А 

Proof: In the А APD, 
PCD, ,AD-DC,AP-PC(hyp) 6 о 
and PD is common to both 
triangles, /. ZAPD=ZCPD. 

Similarly, from the Fig. 7 
Л "АРВ, ВРС we have ZAPB= (ВРС, ^. ZAPB+ ZAPD= 
ZCPB+ ZCPD=} of 4 right angles =2 right angles. 
- вр and PD are in the same straight line. 


с 


42. If two isosceles triangles stand on the same base and 
on the same side of it, show that one will fall entirely within 


the other. LC. U. 1914] ~ 
Two isosceles A* ABC, DBC stand 
on the same base BC and on the same D 


side of it. To prove that ААВС is 
entirely within the triangle DBC. 

Proof: ' the two isosceles triangles 
stand on the same base and on the same 
side of it, .. their base angles are 
unequal to one another. For, if the Ё \. 
base angles be equal, the two triangles [ è 
will coincide. Suppose ZDBC> ZABC. Fig. 8 

-. AB must fall within the ZDBC. 
Similarly, AC must fall within the Z DCB (^ ZBCD> ZACB). 


*. А, the point of intersection of AB and AC, must fall 


within the ADBC. 
5 Aase will fall entirely within the ADac. 


6 CORE MATHEMATICS IN ENGLISH 


4. Theorem—If one side of a triangle be produced, then 


i i i ior 
the exterior angle is greater than either of the interi 
Opposite angles, 


Ех. 13. The sum of the exterior angles formed by WT 
ing one side of a triangle both ways is greater than two rig 
angles. 


The side вс of the A ABC is produced both ways to D and 
E. To prove that ZABD+ ZACE>2 tight angles. 


Proof: Exterior ZABD> the int. opp. Z AcB. Adding 
С ACE to both sides we get ZABD+ Z ACE ZACB+ Z ACE ; 
But /АСВ-+ Z АСЕ —2 right angles, 

^ ^ ZABD-FZACE»2 tight angles, 


Ex. 14. The base angles of an isosceles triangle are acute. 


[ C. U. 1926] 


3 but Z ADC = 1 right angle, 
that is, acute. 
7. ZABC is ас 


also acute, 


Ex: 6; Three equal sty, 


aight lines Cannot be drawn from 
а given point to а given stra 


ight line, 
AB isa Straight line and 
To prove that three 


equal 

Straight lines cannot be drawn О 
On AB from О. 

Let ОА and op be two equal S 
Straight lines drawn from o to AN 
AB. If possible, let another st. 4 с D g 
line oc drawn to AB be equal to Fig. 9 
OA and op, 


Now - AO=Do, ZOAD= Z ODA, 
Again, ' ОА-ос, “. Z0A6- ZOGA. 
Therefore, 7 ОСА- ZODA ог 2 оре. 
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But the / ОСА being the exterior angle of the triangle 
ОРС, cannot be equal to interior opp. ZODC. .", itis 
impossible to draw three equal straight lines from O to AB. 


5. Theorem—(i) If one side of a triangle be greater 
than another, then the angle opposite to the greater side is 
greater than the angle opposite to the less. Also (ii) Its 
converse theorem. B 


Ex. 16. The hypotenuse is the greatest side of a right- 
angled triangle. 


ZB of the AABC is a right angle. To prove that the 
hypotenuse AC of that triangle is the greatest side. 

Produce св to D. Now / АВР is also a right angle. The 
exterior Z ABD is greater than each of the interior opposite 
ZAcBand ИСАВ. г. ДАВС is the greatest angle of the 
triangle. .. AC being the opposite side of the greatest 
ДАВС is greater than AB and BC which are opposite sides 
of the other two angles. .. the hypotenuse АС is the greatest 
side of the right-angled triangle. 


Ex. 17. ABCD isa quadrilateral with AD is greatest and 
вс its least side. Prove that the angle at C is greater than the 
angle at ^. [ С. 0.718,7401 

AD is the greatest and BC is the least side of the quadri- 
lateral ABCD, То prove that ZG? ZA. Join AC. 


Proof: In the AACD, AD>CD (7/ AD is the greatest side) 


2. ZACD> (сар. Mi b 
Again, іп the A ABC, ABZ BC 
(7 BC is the least side ), 
^ ZBCA> ZBAC, <] 
& Z ACD + LBCA> ZCAD+ ZBAC B : 


2. the whole ZBCD>the whole ZBAD. Fig. 10 
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Ex. 18. In ДАВС, AB is greater than AC. AD bisects the 
ФА and meets BG in D, Prove that BD>cb, 
[ Hints : From AB cut off AE equal to АС. 
Join DE. Now in the As ADE, ACD, А 
V /AE-AC, AD is common to both 
triangles and ZEAD= ZCAD ( hyp. ), E 
DE-—CD and САРЕ = Z Арс, Y 
In the ДАВО, the ext. ZADC> ZB, 8 D 
ZADE ZB. Fig. 11. 
Again, the ext. ZBED- ZADE, 


<BED> Z EBD 
2. BD>DE, But DE =рс, 


Ех. 19. Two sides of a triangle are 2 and 3. Show that 


the third side is less than 5, but &reater than 1. ГС. 0. 25] 


Any two sides ofa triangle are to 
third side, |. -. h 


Again, as the second side is 3, the 
third sides will be greater than 3, 


But the first side is known to be2. . the third side 
will be greater than 1, 


Ex. 20. The difference o 
less than the third side, 


ABC isa triangle, 
two of its sides is less 


Sum of the first and 


f any two sides of а triangle is 
СС. U.'34; W. В. 5 p. 52] 


To prove that the difference of any 
than the third side, 


Proof: Suppose AB> Ac, 


' Now АС BC AB, that is, ^C *BC- AD--Bp, 
but AG —AD (соп, 9“. BC must be greater than BD, i.e, BD <BC. 


Similarly, it can be proved that the difference of any 
other two sides is also less than the third side. 
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Ех. 21. The sum of the four sides of any quadrilateral is 
greater than the sum of the two diagonals. 
AC and BD are the two diagonals of the quadrilateral 
ABCD. To prove that AB+BC+CD+DA>AC+BD. 
Proof: АВ-ҒВС>>АС, BC+CD>BD, 
CD+DA>AC and AB+AD>BD. 
2. by addition, we get 2(AB+BC+CD+DA)>2 (AC--BD). 
7. AB+BC+CD+DA>AC+BD, 


Ех. 22. Find a point within a quadrilateral such that the 
sum of its distances from the vertices is the least. (С. U. '44] 


Let ABCD be a quadrilateral. To find a point within 
it such that the sum of its distances from А,В,С and D is 
the least. Join AC and BD. Let them intersect at O. 


Then O is the required point. 


Proof: Take any point P A B 
within the quadrilateral. BE 
Join PA, PB, PC and PD. 
Now, РА+РС>АС and ЖАҒЫ. 
BP-+PD>BD, | р 
2. AP+PC+BP+PD>AC+BD. Fig. 12 


That is, AP+PC+BP+PD>0A+0C+ 0B t OD. 
It is true for any point other than O. 
о іѕ Ње required point. 

5 the greatest angle of the AaBc. Show that 


le with sides equal to ^B, 
AC, 2BC. ІС. U. 46) 


ж /А18 the greatest angle of the triangle ABC, 4. its 
$ side BC is the greatest side. .. BA<BC and 

AB+AC together <2вс. The sum of any 
a triangle is greater than the third side. But 
it is not possible to draw a 


Ех. 23. А1 


itis not possible to construct a triang 


opposite 
CA «BC, 
two sides of 
here AB+AC<28°, е 


with sides equal to AB, AC and 2BC. 


triangle 
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Ex.24. The sum of any two sides of a triangle is greater 
than twice the median which bisects the third side. 


ІС. О. '23 ; D. В. °32] 
Let AO be a median of the triangle ABC. 


To prove that AB+AC>2a0. Я 
Proof: Produce AO to D so that 
DO —AO. Join DC. In the A* ABO, COD, | 
7. AO=DO (by cons), во-со (hyp.), 
and ZAOB- vertically opposite Z COD, 


8 6 c 
S. ДАВО = ДСор. :. Ав=ср. 
Now, in AACD, AC+CD>AD, 
AB+AC>AD, but AD—24Ao, D 
4. АВ-АС>2АО. Fig. 13 


Ех. 25. Show that in any triangle the sum of the medians 
15 less than the perimeter. (С. U. *41, '48 Sup ; D. В. '34] 


Let ^O, BE and CF be the three medians of ДАВС. 
To prove that Ao + ВЕ t*CF-AB-FBC-LAC., 


[ First prove as in example 24 and then write | 
AB+AC>2A0 
AB-FBC2BE 
АС+вс:>2сЕ 
by addition, 2(Ав-+ AG t BC) Z(^0 +ВЕ+ск), 
AB+AC+8C>A0+BE+ CF, 
Ji AO +BE+CF<AB+AC-+8¢. 
Ex. 26. If from the ends of q side o 
Straight lines are drawn to a point within 


these straight lines are together less than the 
of the triangle, 


f a triangle, two 
the triangle, then 
other two sides 


(D. B. 1927] 
Let P bea point wit 


To prove that BP+ 
Proof : 
BP to cut Ac 


hin the triangle Авс. 
PC-AB4-AC, 
Join BP and CP. Produce 
atD. Now AB+AD>Bp, D 
Again PD TDC-Pc, 
Adding these results we get 

АТАР DOT POS B HR d B б 


e AB T AD-EDO- Bp. pc PD j Fig. 14 
subtracted from both Sides), Чі 


2, бі AB + AC>6P + PQ( “АБ-Ерс--ас), 


А 


““ВР-ЕРС<АВ-ҒАС. 
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Ех. 97. The зит of ‘the distances of any point within 
a triangle from its angular points is less than the perimeter of 
the triangle. (C. U. 1939] 
P is a point within the triangle ABC. Join AP, BP and CP. 
To prove that AP+BP+CP<AB+BC+AC. 
Proof: | Prove as in the example 26 that ] 
BP+PC<AB+AC. 
Similarly, АР--ВР<АС--ВС and АР--РС<АВ-+ВС, 
by addition, 2(AP-+BP+PC)<2(AB+BC+ AC), 
AP+BP+CP<AB+BC+ AC. 


Ex, 28. Prove that the sum of the distances of any point 
within a triangle from the angular points of the triangle is 
greater than half the perimeter. (C. U. 1927, '39] 


Let Р be a point within the ДАВС. Join AP, BP, CP. 
To prove that АР--ВР +cP>3(AB+BC+AC). 
Proof: AP+BP>AB, BP+CP>BC and AP+CP>AC, 
adding 2(AP +BP+CP)>AB+BC+AC. 
AP-+BP+cP>}(AB+BC+AC). 


Ex, 29. Show that the sum of the diagonals of any 
quadrilateral is greater than half the sum of the sides of the 
quadrilateral. ІС. О. '43] 


In the quadrilateral ABCD the diagonals AC and BD 
intersect at the point O. 
To prove that AC+BD>}(AB+8C+CD t DA). 
Proof: '" АО+ВО>АВ, 
во--со>вс, 
со+ро>ср 
апі AO+DO>AD 


2(A0+B0+CO+D0)>AB+BC+ED+DA, 
<, AO+B0+C0+D0>}(AB+BC+CD+DA), 
2. AC+BD>3(AB+BD+CD+DA). 


| 
—————— „-[ҥ]{ 
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7. 'Theorem.—The three angles of a triangle are 
together equal to two right angles. 

Ex. 30. (a) Prove that the angles at the base of ‚ап 
isosceles triangle are acute. ІС. 0.7261 

Suppose АВС is an isosceles triangle of which Ав=АС. 
To prove that Z АСВ and ZABC are acute angles, 

Proof: сг AB=AC, /. ZABC= / АСВ, 

Again, '' the sum of the three angles of a triangle is 
equal to 2 right angles, ZABC+ Z ACB —2 right angles. 

2 ZABC<2 right angles, 


ZABC is less than 1 ri 


ght angle, ie, ДАВС is an 
acute angle. 


“+ ZABCand ZACB are acute angles. 
(b) If the equal sides of an isosceles triangle are produced 
show that the exterior angles must be obtuse. (С. U. '49 Sup.] 


[ Hints. Produce ^B and AC to D and Е respectively. 
Prove as before that each of the Z ABC and Z ACB is acute. 

V ШАВС+ 408с=2 right angles and /АВС is an 
acute angle, 

^ ZDBC=2 right angles— 

Similarly, ИвсЕ is obtuse 


Ex. 81. The bisectors of any two adjacent angles of а 


quadrilateral contain an angle equal to half the sum of the 
remaining angles. 


an acute angle=an obtuse angle. 


Let the bisectors o£ the ZA and ив ОЁ the quadrilateral 
ABCD intersect at о. D 
To provethat Z АОВ =%(/оь+/ с). 


Proof: In the triangle AOB, А 


52, 
ZO+ ZOAB+ ZOBA 
=2 right angles. 
In the quadrilateral ABCD, V^ С 
BAD ZABC+ 76.4. 7p s 
74 right angles, Fig. 15 
^ 20+ Додв+ £08A^—l( ZBAD+ 7 АВС + ZC4- 40). 
But by hypothesis, ZOAB=1 


2 «ВАР and ZOBA = 5 / АВС, 


2. the remaining 40= 0 ис £D). 
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Ex. 32. The angles B and C of the AABC е" bisected by 
BO and CO respectively. Prove that Z800-90*4- 4^. 
Proof: In Asoc, /вос+ /овс+ Z OCB — 180", 


ZB0C+3ZB+3 ZC=130°------(1) 
Again, in ДАВС, ZA+ В+ /с-180% 


4ZA+$28+320=90° D edem (2) 
Subtracting (2) from (1) we get ZBoc- 174-905, 
4800-94-45. 


Ех. 33. Тһе sum of the interior angles of a rectilinear 
figure is equal to the sum of the exterior angles. Find the 
number of stdes. ІС. U. 1944, '48, '49 Supl.] 

The sum of the exterior angles of a polygon=4 right 
angles, .. Here the sum of the interior angles=4 right 
angles. Again all the interior angles of any polygon together 
with four right angles are equal to twice as many right angles 
as the polygon has sides. .'. Here twice as many right 
angles as the polygon has sides=all the interior angles 
+4 right angles=4 right anglest+4 right angles=8 right 
angles. the required number of sides— 3 x 8— 4. 

Ex. 84. Ina right-angled triangle, the straight line joining 
the middle point of the hypotenuse to the right angle is half of 
the hypotenuse. ІС. О. 1919, P. 0.723; D. B.'33] 

In the ДАВС, ZBisarightangle. To prove that the 
line joining В and the middle point of АС=ЗАС. AtB draw 


ZCBD= ZC. Let BD cut AC in D. A 
Proof: 7 ZC=ZCBD, N 

5. BDDC. '. ZABC- 1 rt. angle. 

n ZA+ ZC=1 right angle. NE 


ZABD+ ZDBC— ZA+ ZC, | AN 
Dus довс= ZC (by construction) | 

ZABD=ZA, /. BD=AD. | / гы 
AD = BD =DC. B C 


D is the mid-point of ac, Fig. 16 
and BD = 3(AD ОС) = JAC. 
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Ex. 35. In a right-angled triangle, if one of the € 
angles is double of the other, show that the hypotenuse is doub 4 
of the shorter side, - [C. U. 1945 


Let the ZB of the ДАВС be a right angle and /с=2/А. 


To prove that Ac —28c [ vide figure 16 ] 


Proof: `7 ZB-lright angle, 
2C+ ZA=1 right angle =90° 
te, 22А--2А-590, or, З(А=90’, 


. 


&А=30° and /с-60% 


AtB draw /сво equal to 


4С. Let BD intersect AC at D. 
ZCBD= //с=60°, 


the remaining /вос--60. 

All the angles of the ABDC are equal, .. all its sides 
are equal Again, Zcap = 60° and the whole Z8-1 right 
angle, v, ZABD=30°= ZA. AD BD. 


un AC —AD--DC- BD 4- DC-—2BD =2вс. 


А 15 the vertex o 


f an isosceles triangle ABC, and 
BA is produced to D so that AD 


їз equal to АВ; if pc is drawn, 
show that ZBCD is a right angle, [С. U, 47 ; D. С. '32] 
И AB-AC, ZACB= ZB, D 
Again, ^D =АВ =АС, 
ZACD= "D; 
ZACB+ ZACD= ¿B+ ZD, 
that is, in the ABCD, the whole A 


ZBCD— /в+ ZD 
=} ZB+ Zo4 ZBCD) 
=half of 2 right angles B С 
—lright angle. Fig. 17 


Ex. 37. The angle between 
angle -and the 


base of a triangl, 
the base. 


the bisector of the vertical 
Perpendicular from the vertex to the 
€ is half of the difference of the angles at 
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In the ДАВС, AD is the bisector of the angle /ВАС and 
AOLBC. Let АВ>АС. To prove that ZDAO=}(ZC- ZB), 
Proof: /С+ 2/САО=90° and 


(В+ ZBAO=90°. 4 A 
ё&С+ ZCAO= ZB+ ZBAO. 
ZC- ZB= (ВАО — ZCAO 
= ZBAD+ ZDAO— ZCAO 
= ZCAD+ ZDAO - /САО B D O C 


(2 ZBAD- ZCAD ) Fig. 18 
= ZDAO-- ZCAO-- ZDAO— ZCAO 
(7 ZeaD= ZCAO-- ZDAO)-2ZDAO, 
ZDAO=}( Zc- ZB). 


Ex. 38. If from the extremities of the base of an isosceles 
triangle, perpendiculars Bx and Cv are drawn to the opposite 
sides intersecting at О, show that the ABOG is isosceles. [D.B.'26] 

Іп the ДАВС, AB- AC, BXLAC and CYLAB. BX cuts СҮ 
at O. To prove that the ABOC is an A 
isosceles triangle. 

Proof: Inthe ABCX, 

Z X—1 right angle 

Z XCB-4- Z XBC-— 1 right angle. 

Similarly, in the triangle ВҮС, 
ZyYBC+ Z YCB —1 right angle. 
ZXCB-4- ZXBC— Z YBC-- Дусв...(1) 

But ',' AB=AC, .. ZXCB- ZYBC. 

.. from (1) we have ZXBC= ZYCB. .. ов-ос. 

.'. OBC is an isosceles triangle. 

8. Theorem—If two angles anda side of one triangle 
are respectively equal to two angles and the corresponding 
side of another, then the triangles are congruent. 


Ex. 89. Any point on the bisector of an angle is equidistant 
from the arms of the angle. i 

Suppose O to be any point on the bisector AD of the 
ZBAC. From O draw OE and OF perpendiculars to AB and 
AC respectively, To prove that OE =0F. 
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Proof: Іп the ДОЕА and ДОҒА, ZOAE= ZOAF (by 
hypothesis), Z ОБА- Z OFA (right angles) and AO is common 
to both triangles, .. the two triangles are equal in all 
respects. .', OE=OF, 


Ex. 40. AB is the hypotenuse of an isosceles right-angled 
triangle ABC. If AD bisects the ZA and meets BC at D, Жо 
that AC--CD —AB. [ В. 0.123 

In the ДАВС, /С=1 right angle, AC — BC апа ^D bisects 
ZA intersecting BC at D. To prove that AC--CD — AB. 

Draw DOLAB. 
Proof: In A*ACD and ADO, Z6— Zo ( right angles ), 


(САБ = ZDAO and AD is common с 
to both triangles, /. АС-АО and D 
CD=DO, .. AC+CD=A0+Do, 
Again, ZDOB —1 right angle, 
&оов+ ZOBD —1 right angle, A [o] B 


But /в-45 (7) /А= /в=45°, 
ZC being a right angle), 
АС+СО= АО +ВО = Ав. 


Fig. 20 
£0DB—45'— ив, ;, ро=во, 


Ex. 41. A quadrilateral ABCD is such that 
bisects each of the angles BAD, BCD, 
at vight angles. 


[ Hints. Let ac intersect the diagonal BD at 
A'ABC and ADC, ZBAC= Z DAC, 
common to both triangles, 

A OAB and ДАРО, AB— AD, АО is c 
апі ZBAO- ZDAo, 

^ BO=DO and ZAo8- Z 
4. each is a right angle. 


the diagonal ^C 
Prove that АС bisects ВО 
(C. U. 48] 
о. In the 
ZBCA= (ОСА and AC i$ 
AB=AD. Again, in the 
оттоп to both triangles, 
the two triangles are congruent. 
AOD, but they are adjacent angles, 
АС bisects BD at right angles. 

9. Theorem—Two right-angled triangles which have 
their hypotenuses equal and one sj 

side of the other, are e 


Ex. 42. The perpendicular from the vertex of an isosceles 
triangle to the base bisects the base and also the vertical angle. 
[ C. U. 1913] 
ABC is a triangle in which AB=AC and ADLBC. 


To prove that AD bisects BC and the ZBAC, 


de of the one equal to one 
qual in all respects. 
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Proof: In the Л°?АВРО and ACD, the hypotenuse AB= 
the hypotenuse AC, AD is common to both triangles and 
2 АОВ = Z АОС (right angles), .. the triangles аге congruent. 

/. BD=DC and ZBAD-— ZCAD, that is, AD bisects the. 
ZBAC and the base BC, 

Ex. 43. If the perpendiculars from the mid-point of the base 
of a triangle to the other two sides are equal, show that the 
triangle is isosceles, [C.U. '48] 

(Hints: D is the mid-point of the base BC of the ДАВС, 
From D draw the perpendiculars DE and DF on AB and AC 
respectively. If DE = DF, prove that the A ABC is isosceles. 

Proof: Inthe A*DBE and DoF, ZE= ZF (right angles), 
the hypotenuse DB=the hypotenuse Dc and DE =DF, 

“. the two triangles are equal in all respects. 

.. ZB=ZC,,.’, АВЕАС. .. ДАВС is isosceles. 

10. Theorem: Theorems on parallel straight lines and 
parallelograms, 

Ex. 44. If the corresponding angles made by a transversal on 
two parallel straight lines are bisectcd, the bisectors are parallel. 

Let EG intersect the two parallel straight lines AB and 
CD atF and а respectively. Let FP and ао bisect the two 


corresponding angles ЕЕВ and 


ғар. To prove that FP | GQ. E P 
Proof: ‘ АВ and CD are А F 
parallel and Еа cuts them, x B 
1. 4ZEFB-corresponding ZFGD. 
Again, ZEFP=}ZEFB апа С с D 
_ZFGQ=3ZFGQD, .. ZEFP— ДЕФО Fig. 21 


and these are corresponding angles, Г. FP |І GQ, 
jn Ex. 45. A straight line cuts two parallel straight lines and 
the two interior angles on the same side of it are bisected, show 
that the angle between the bisectors is a right angle, 

Let the transversal EF cut the two parallel straight lines 
AB and CD at E and F. EG bisects /BEF and Fa bisects 
ZEFD. To prove that ZEGF isa right angle, 


Eng. Core '(G)—2 
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Proof: '" ABIICD, .. ZBEF+ZEFD=2_ right 
angles. Again, ZGEF=}ZBEF, and 


AE B 
ZGFE=3/ZEFD, 

ZGEF+ Z@Fe=}( ZBEF+ ZEFD) G P 
— half of two right angles=1 right angle. СЕ 


the remaining ZEGF of the AGEF 
is a right angle. Fig. 22 
Ex. 46. The bisectors of the angles made by a transversal 
on two parallel straight lines form a rectangle. 


4 2 d 
The transversal EF cuts two parallel straight lines AB an 
CD at E and F. 


EG and EH bisect the two interior angles ate. FH and 
FG bisect the two interior angles 
at Е, To prove that EGFH is a 
rectangle. 


Proof: Z AEF =alternate Z EFD, 


their halvesare also equal, 


4^ ^ ZHEF= ZEFG, but they are 


alternate angles. ~, HE |І Fa, 


Similarly, HF [ EG, 


Fig. 23 


HEGF isa parallelogram. 
Again, <нға- Zacr+ ZBEF)-half of two right 
angles=1 right angle, 


Now one angle of the parallelogram НЕ@Е is а right 
angle, all its angles ar 


eright angles, ), HEGF isa 
rectangle. 


Ex. 47. If the straight line which bisects an exterior angle 
of a triangle is parallel to the opposite side, the triangle 15 


isosceles. > ы [D. В. 19261 
Let CE bisect the exterior /ACD of the ДАВС and be 
parallel to AB, То Prove that AABC is an isosceles triangle. 
^B [| CE and Ac cuts them, .. 
ZACE. Again, АВ | CE and BD cuts them, 
а? Z АВС = corresponding ZECD. Now `7 /АСЕ= ZECD, 
ZBAC= Z ABC, AC=BC. .. ABC is isosceles. 


Proof : Z ВАС —alternate 
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Ex. 48. The angles whose arms are parallel are either 
equal or supplementary. 


The arms AB and BC of the / ABC are respectively parallel 
to the arms DE and EF of the ZDEF. To prove that 
2В = ZE (in first figure), or ZB and ZE are supplementary 
(in second figure). 

Proof. 7) ABIIDE, ү, Z DOC corresponding ZABC. 
Again 7 BCIEF, ,', ZDOC-corresponding ZDEF. 

ZABC= Z DEF. 

Now, in the second figure, 

ВСІ ЕЕ, /, /ров- ZDEF (corresponding angle). 


Fig. 24 
Again, АВ І DE and BC cuts them, ¿B+ ZDOB 
dus кү! ZB+ ZE =2 right angles, i.e., they are 


supplementary. | 
Eig 749. Prove that if three sides of one triangle be parallel 


4 ding angles are 
-to aro sides of another triangle, the correspon [ 5 175 1932] 
equal, 


In the A “АВС and DEF, AB, BC and CA are respectively 

parallel to DE, EF and FD. To prove that ZA= ZD, 

ZB-ZEand /с- ZF. 
Construction : Produce BC A 

so as toícut DE and DF at 

„а and Н respectively. D 
Proof: ‘’ ABI DE and 

вн cuts them, .. ZB-corres- B C 

ponding ZDGH, é \ 
Again, `2 BH І EF and DE 

cuts them, ~. Z DGH = сог. Z E, Fig. 25 

ZB=ZE. 
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Again, AC I| DF and BH cuts them, 


б. ZACB= Z DHG corresponding ZF ('* BHI EF). 


the remaining ZA of the triangle АВС = the remaining 
20 of the triangle DEF. 


Ex. 50. If the opposite sides of a quadrilateral are equal, 
the figure is а parallelogram. (C. 0.719111 


In the quadrilateral ABCD, AB=CD, Ар=вс. To prove 
that ABCD is a parallelogram. Join АС. 


Proof: In the Д°АВС and ADC, AB=cD, BC=AD 
and АС is common to both triangles, the two triangles 
are equal in all respects. 


^  ZBAC- ZACD and ZAcB= Z DAC, 
ZBAC-alternate / ACD, 
2 АСВ alternate 7 DAC, 
ABCD isa parallelogram. 


Ех. 51. If the opposite angles of a quadrilateral are equal, 
the figure is a parallelogram, (C. 0. 50 ; D. В. 1936] 


let ZA— zc and 4в= 20. 


^B || CD and 
BC I| AD, 


In the quadrilateral ABCD 
To prove that ABCD is a parallelogram. 

Proof : £^—40C and /p= 
= Z€-- ZB-half of the {f 
=2 right angles, 
that AD |І Bc. 


Ex. 52. 


48, г. ZATZ4D 
Our angles of the quadrilateral 
AB Il ср, Similarly it can be proved 
ABCD is a parallelogram, 
Show that two equilateral triangles standing от 
opposite sides of the same base forma parallelogram, (С.0.19131 
АВС and DBC are two e 
Opposite sides of the same b 
a parallelogram, 


Proof: 


quilateral triangles standing on 
ase BC. To prove that ABCD 1% 


А ABC, DBC are equilateral, 

* each angle of the triangles = 60°. 

^  ZABC- ZBop ; but they are alternate angles, 
4. ABI CD. Again ZAcB= ZDBC, 2. АС | BD. 
7. ABCD isa parallelogram. 
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Ex. 53. If the diagonals of a quadrilateral bisect each 
other, show that the figure is a parallelogram. 


ABCD is a quadrilateral and its diagonals Ac and BD 


bisect each other at the point О. To prove that ABCD is a 
parallelogram. 


Proof: In the A*AoB and Doc, АО-СО, Bo-Do and 
ZAOB=vertically opposite Z DOC. 

-. the two triangles are equal in all respects. 

“. AB-DC and /ОАВ= ZOCD, but they are alternate 
angles, ,', ABIICD. '' АВ ср and AB=CD, 

4. AD and ВС are both equal and parallel. ,', ABCD 
is a parallelogram. 


Ex. 54. If the diagonals of a parallelogram ате equal, 
prove that it is a rectangle. [ C. U. 1924] 


In the parallelogram ABCD, the diagonal AC—the diagonal 
BD. To prove that ABCD is a rectangle. 

In the A*ABC and BCD, AB=CD, AC=BD and BC is 
common to both triangles, .. the two triangles are 
congruent. .. ZABC= ZBCD. 

But ZABC+ ZBCD —2 right angles, 

ZABC-lrightangle. .*, ABCD is a rectangle. 


i ine joining the middle points of an 
bio dese 2 бды ТЕ tr aA half of the third dde A 

Let D and E be respectively the middle points of the sides 
AB and AC of the triangle ABC. To prove that DE || BC and DE 
=} вс. Join DE and produce DE to F so that EF =DE. Join СЕ. 

Proof: In A*ADE and СЕР, AE =СЕ, ( by hypothesis ), 
DE=EF (by construction ), and A 
Z AED = vertically opposite / СЕР, 

2. the triangles are congruent. 

2. CF=AD and ZDAE= ZECF, D E F 
but they are alternate angles, 
С. CF Il AD, that is, CF l| BD. 

` Again, CF=AD=BD, .. BD c 
and СЕ are equal and parallel. Fig. 26 
2, DF and BC are also equal and parallel. But ОЕ=$ОЕ, 


pE-jBC. .. DE is parallel to and half of Bc. 
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Ex. 55. The straig 
oblique sides of a tra 
is half their sum. 


ht line joining the middle points of the 
pezium is parallel to the parallel sides and 

(C. 0,741) 
Let ABCD bea trapezium in which AD || BC and P and О 


are middle points of the oblique sides AB and рс. 


To prove 
that РО is parallel to Ap and BC and Ра-4(Ар--вс). 
Through а draw Rs Parallel to ma, A D s 
LetRS cut BC at R and AD produced 
at S. Р, Q 

- Proof: In the A Das and вас, 
Pa=ac, Zspa=alternate Zacr and B R C 
Z DOS = vertically Opposite &вас, Fig. 27 


* DS=RC and SQ=RQ. Now, ABRS isa parallelogram, 
/. AB=Rs, y 3AB=4Rs, that is, AP=sq, 
Now AP and sa are equal and Parallel, 
AS and PQ are also equal and Parallel, 
“PQ is parallel to АБ and Bc, 
Again, Ра-аАз-вв, Ра-4(вв--Аз) 
Hacu lene вол) = есес ло), 


Ex. 56. If the diagonal Ac т ABCD 
bisects the ZA, show that it bisects n pe parallelogram 
is a rhombus, 


Proof : ZBAC= 
С АСВ ; but ZBAc— 


ZACD- Z АОВ, that is 
Again, /вАС= 


= ZACB ( alter- 
nate angle). ,, AB=BC, .. all Sides of the parallelo- 
gram ABCD are equal .. ABCD is a rhombus, 
*Ex. 57. A and B are two points o 
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Construction : From A draw AO perpendicular to РО, 
Produce АО to С so that CO=AO. Join CB. CB cuts PQ at D. 
Then D istherequired point, 

Proof: Take any point 
К on РО. Join AD, BK, AK, 
CK. РО is the perpendi- 
cular bisector of AC, and D 
апак areon PQ, ..AD=cD 
and AK = ск. Now, AD --BD 
=CD+BD=BC, 

Again, AK +BK=CK+BkK, 
but in the Авкс, 


BK +CK>BC. c 
AD+BD<BK+CK. Fig. 28 
AD+BD<BK-+AK, this is true for all positions of 
Kon PQ. ,' D is the required point. 


.Ex. 58. In the side BC of a right-angled AABC right- 


angled at C, find a point D such that the perpendicular DF drawn 
from D to the hypotenuse shall be equal to AF. ГС 


Hints: At A іп AB draw the /ВАР = 45°, 

Let AD intersect ВС ог BC produced at D. Then D is the 
required point. 

Proof: Draw DFLAB. In AADF, ZF=1 right angle, 
Л ZDAF+ ZADF=1 right angle ; but Z DAF —45? ; 

2. ZADF=45°= ZDAF, .. DF=AF, 

Ex. 59. The straight lines joining the middle points оў the 
adjacent sides of a quadrilateral form a parallelogram. 

Let P,Q, R and S be respectively the middle points 
of the sides AB, AD, DC and BC of 
the quadrilateral ABCD. Join Pa, 
QR, RS and SP. To prove that 
PORS is a parallelogram. 

Proof: Join AC. In AADC, 
QR joins the mid points of AD, CD, 

.. QR is parallel to and half of 
AC. Similarly, PS is parallel to and 
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half of AC. .. QR and PS are equal and parallel. 


-. Ра and SR are also equaland parallel, 7, PaRS isa 
parallelogram. 


Ex. 60. Straight lines joining the middle points of the 
ite si. i is ther. 
opposite sides of any quadrilateral bisect сав DS 0.8. '35] 

Let P, О, R and S be the middle points of the sides A8, 
AD, DC and BC of the quadrilateral ABCD. Join PR and os. 
To prove that PR and as bisect each other. [ Prove first as 
in Example 59 that ] Pars isa parallelogram. The diagonals 
ofa param. bisect each other, .. PR, QS bisect each other. 

11. Theorem (i) The medians of а triangle are con- 
current. (ii) They intersect ata Point of trisection. 

Ex. 61. Any two medians 
greater than the third. 

Let AD, BE and CF be the medians 
Prove that the sum of any two 
the third. Produce АБ to H so 
DH-DG. Join нс. 

Proof: 
Z8DG= ZHDC, 
“+ H€=Ba@.In the Дас 

2. ас--ва>ан. 


of a triangle are together 


of the ДАВС. To 
medians is greater than 
that 


BD=DC, DG=DH and 
Авар = дерн, 
H, ас+нс>ан, 


the medians 
of the triangle intersect at G, 
^ GD-jAg, >> Аа-ан, 
^. ва+ас>ла. But AG=ZAD, 
са —2cr, BG=4BE, ,, (GE --cF)-- AD, Fig. 30 
^*^ ВЕ+СЕ>АРр, Similarly, it can be proved that 


BE+AD>CF and СЕ+Ар 


Ех. 62. Straight lines are drawn from q fixed point to а 
given straight line. Find the locus of their middle points. 
[ C. U. 19381 


>BE, 
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Let two st. limes OA and ОВ be drawn from О to Pa. Let 
X and Y be their middle points respectively. Join XY. 
Then XY is parallel to the base АВ of the AO^B. 

Now, draw any straight line OE from О to РО, intersec- 
ting XY or XY produced at К. Now, from the middle point X 
of the side OA of the AOAE, the line XK is drawn parallel to 
the base AE, .. Kisthe middle point of OE. It is true 
for every straight line drawn from О to РО. .', the unlimited 
straight line XY is the required locus. 


Ех. 63. If two medians of a triangle are equal show that 
the triangle is isosceles. 


Let the two medians BE and CF of the AABC be equal. 
To prove that the ДАВС is isosceles. 

Proof: Let the two medians intersect at а. ‘.’ the 
three medians of a triangle intersect ata point of trisection, 
1. EQ=}BE and Fa-j СЕ. But BE=CF, -. EG=FG, 
7. ва=са. Now, in the A*BGF, CGE, ға-ав, ва=са 
and /ғов- ZEGC, .. The two triangles are equal in all 
respects Г. BF=CE. .. 2ВЕ=2СЕ, that is, AB=AC, 
/. ДАВС is isosceles. 

Ех. 64. Trisect a right angle. 

ДАВС is a right angle. To divide it into three equal 
parts. 

Construction: With centre B and with any radius draw 
an arc cutting AB at P and BC at О. With centres P and 
о and with the previous radius draw two arcs cutting 
the first arc at E and D respectively. А 
Join BD and BE. Now АВС is divided Р р 
into three equal parts, viz, Z ABD, 2 DBE 
and ZEBC. Е 

Proof: ]ош ра. Авро is equila- 
1, because its sides are equal to the 


same radius. дова=60°. | 
-. Z ABD =90° — 60° = 30°. Similarly Fig. 31 


pe it can be shown that Z ABE =60°, 


tera 


by joining 
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^ ^ ZDBE-60*-30*— 30°, 
* ^ ZABD— ZpBE- Z ЕВС, 


Ех, 65. Dray the bise 


ctor of a given angle without using 
the vertex in the construction, 


Suppose Z AOB to be the given angle. 
line Pa intersecting OA and OB at р and 


bisectors of the ZOQP and /оРа interse 
two bisectors of the 


line sR produced wil 


NGLISH 


‘the remaining /ЕВС=30°, 


Draw any straight 
Q. Let the two 
Ct at R and the 
ersect at S, The 


he Z4AoB. 
Proof: The two points R ands are equidistant from AO 
and во, .. they lie on the bisector of the /дов SR 
produced will bisect the ZAoB, 


Ex. 66. Equilateral A ғ 
the sides of a ДАВС, 
AE —BF— CD, A F 

Proof : ZACF=60° = ZBCE, 
Adding the ZACB to both Sides 
we have ИвсЕ = Z ACE, Similarly, 
ZDBC= Z ABE, 


Е с 
Now, in the 
A АСЕ and ВСЕ, AC=cr, СЕ=вс 


and ZACE= ВСЕ, ©, the two 
triangles are congruent, 


"^ AE-BF, Similarly, 


^BD, BCE and CAF are drawn on 
Show that - 


A"ABE 
DBC are congruent, D AE-DG, - 
Ex, 67, The bisectors of the 
parallelogra 


and Zp, Let 
them Intersect at P, 0, Q and R 
To prove that AFICG and BEIDH 
Proo ; 2 DHC — alternate Fig. 33 
ZADH=} £ADC-] Z ABC СБЫТА Opposite angles of 
a parallelogram are equal, ) 
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ZDHC= Z EBC, 
DH 1 BE. Similarly AF Il CG. 


Ex. 68. If the two straight lines bisecting two angles of a 
triangle and terminated at the opposite sides be equal, show that 
the triangle is isosceles. 


The bisectors BE and CF of the ZB and ZC of the 
ДАВС are equal. To prove that the ДАВС is isosceles, 


Construction: Draw BD 1 ЕС, so that BD—FC. Join 
DE and DC. 


Proof: If AB be not equal to AC, then ZB and (с will 
not be equal. Suppose ZABC> ZACB. 
In the ДАВЕ, the exterior ZBEC= ZA+ ZABE 
=ZA+4Z8. Similarly, ZBFC= ДА+$ 4С. 
But} /в>3 Zc, .. ZBEC> ZBFC. 
BD and FC are equal and parallel, 
BDCF is a parallelogram, 


ИвЕС= (вос, .. LBEC> ZBDC:--(1) 
Again, ВО = СЕ (opposite sides of the parallelogram)=BE.. 
ZBED= ZBDE---(2). A 


From (1) and (2) we have 

(ZBEC— ZBED) > (ZBDC — ZBDE), 
that iss ZCED>ZCDE. ,', CD>CE; Е Е 
but CD=BF, .. ВЕСЕ. 

Now, in theA*BFC and ВЕС, ЕС — BE, 


BC is common to both triangles, t c 
but BF>CE, .. ZBCF> Д СВЕ, 
7, ZACB> Z ABC, but this is contrary D 
to the hypothesis. 7. AB and AC are not Fig. 34 
unequal, that is, АВ= АС, .. ДАВС is isosceles. 
Exercise 1 


1. The angle between the internal and external bisectors 
of an angle is a right angle. [D. B. *42] 
2. The diagonals of a square are equal. 
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3. In ЛАВС, АВ =АС. AB 


and AC are produced to D and 
E respectively so that BD-CE, 


Prove that cp =ВЕ. 


[С. U. '24] 
5. ABisa Chord of a circle whose Centre is 


O; AB is 

Produced to c and p such that /poA— ZCOB. Prove that 

BC-AD, (B. U. '29] 
6. If one side of 


а triangle be 


Produced, then the 
qual to the sum 


ОЁ the two interior 


(С. О. '22] 


exterior angle is e 
Opposite angles, 


[ Hints: In the ДАВС, BC iş Produced to D. 
ZACD+ / ACB =2 right angles Again Za4 B+ ZACB 
—2 right angles, |, ZACD+ / АСВ &А+ /в+ Z ACB, 

5% £ACD- (А+ ив] 


7. Ifthe 


OPpoOsite sides ofa 
diagonals bis 


Quadrilateral are equal its 
есе each other, 


isosceles triangles on th 
angles, (2) bisects the b 
base, 


9. ABC, DBC are two isosceles triangles described on 
the same base BC, but on орровіге sides of it. AD meets ВС 
inE. Prove that ВЕ =СЕ, у 


це еј "28, '33] 
(Hints: In the ДАВР, ACD, АВ=АС, в 
а common side, 


азе and (3) 


4. ZBAD- Z CAD, 


> ++ ВЕ=СЕ.] 


ll. Ifa four-sided figure be e 
Opposite angles are equal. 


12. Prove that a diagonal ofa 
the angles through which it Passes, 


quilateral, Prove that its 


[C. U. 1923] 
ects each of 
[C. U. 1916) 


rhombus bis 
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13. Only one perpendicular сап be drawn from a given 
POint to a given straight line. 

14. The angle subtended by a side of a triangle at any 
Point within it is greater than the angle opposite to that 


side, ГУ. B. S. Е. °53] 
15. Any three sides of a quadrilateral are together 
Breater than the fourth. [C. U. 1913, '33] 


16. The greatest side of any triangle makes acute angles 
with each of the other sides. 

17. ABC is a triangle the angles at whose base BC are 
equal; these angles are bisected by BO and CO, and Bo is 
Produced. Prove that the exterior angle at O is equal to 
either of the base angles of the triangle ABC. [С. U. '22] 

[Hints: “2  ZABC=ZACB, .. $Ф/АВС=$/АСВ, 
ie, ZOBC— / осв. Again, exterior ZDOC— Z OBC+ Z OCB 
=2 Z OCB= ZACB= / АВС. ] 

18. АВ, АС аге the equal sides of an isosceles triangle ; 
D, E, F аге the middle points of AB, BC, CA respectively, 
prove that DE —EF and ZADE= ZAFE. [C. U. 1920] 

(Hints: BE=CE, DB=FC ('. halves of equal sides ) 
&в= 4С; `. ДОВЕ=ДСЕЕ '. DE=EF and ZBDE- ZEFC, 

ZADE= ZAFE being supplements of those two angles, ] 

19, The perpendiculars drawn from the vertices of an 
equilateral triangle to the opposite sides are equal to one 
another. 

20. If the perpendiculars from two of the angular points 
ofa triangle to the opposite sides are equal, the triangle is 
isosceles. р [D. B. '30] 

21. The sum of the interior angles of a quadrilaterial is 
equal to four right angles. 

22. The equal sides BA, CA of an isosceles triangle ABC 
are produced to the points E and F so that AE is equal to 
AF, and FB, EC are joined ; show that FB— Ec. 

23. If one acute angle at the base of a triangle is double 
ofthe other angle at the base and a perpendicular is drawn 
from the vertex to the base, show that the difference 
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between the parts into which the base is divided is equal to 
the smaller side, 


[ Hints: In the ДАВС, &С=2/в and ADLBC. То 


and join AE, Now. 
(easy proof) . CD=DE, АС 


: Prove that АМ = ON. (В. 17.28) 


(С. U, 1929 ; B. D. '41] 
BD and СЕ of the ZB 
In the ABEC and Aspe, 

( being half ОЁ two equal 

^ Восе ] 


[ Hints ; Suppo: 


(С.Т), 1917] 
awn from the 


its angles are right angles, 


29. The sum of the base angles of 
their difference is 12% Find the a 


[ Hints : &А+ 48 = 108°, ZA 


=12° (adding) 
24A-120, . &А= 60°, &в=108°—6 =48° and 
ZC- 180? — 108° =72 ] 
30. Tf one angle of a triangle is equal to the sum of the 
other two, then the triangle is right-angled, C. U. 1928] 
(Hints: In the Алас, ZA- ив £C (Нур. ), But 
ZA+ ИВ ис 2 ri 


| : D LAF &А=2 right angles, 
that is, 27A—2 right angles, 


^ ZA=one right angle, ] 
31. A diagonal оё 
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be terminated by one pair of opposite sides. Show that the 
straight line is bisected at the point. [C. U. 1931] 


32. In the ДАВС, ВА and СА are produced to D and Е 
50 that AD — AB and AE=AC. Prove that DE is parallel to вс. 


33. Three straight lines meet in a point. Draw another 
line cutting them so that the segment of it intercepted 
between the first and second, shall be equal to that intercep- 
ted between the second and third. 


34. If each side ofa triangle is produced both ways, 
show that the sum of all the six exterior angles is equal to 
eight right angles. [W. В. S. Е.?53] 

( Hints : If each side of a triangle is produced both ways, 
there will be two exterior angles at each angular point, At 
the point A, Z A+one of the exterior angles—2 right angles, 

^ at the point A, two exterior angles--2 ZA=4 right angles, 
The same is the case also at the points B and с. 
“7. the six exterior angles--2( Z A+ ZB+ /с)=12 right angles, 

But 2(ZA-- 28+ ZC)—4 right angles, .. the six exterior 
angles are equal to (12 — 4) or 8 right angles. | 


35. State what regular polygon has each о 


Í its angles 
equal to $ of two right angles. 


(C. U. 1877] 
[ The sum of the angles of a regular polygon -4-4 right 
angles=twice as many right angles as the polygon has sides. 


Here each angle — 15 X 2 right angles- 2 right angles, 
Let x be the number of sides, .. 2х right angles 
—($x--4)rightangles г. 2x-$x—4, ; x= 20.1 


36. Find a point equidistant from the sides 


З Е ofa triangle 
How many such points are possible ? 


37. One of the angles of a pentagon is 
the other four angles are equal to each othe 
degrees are there in each ? 


а right angle ; 
r. How many 
[D. В. '27] 
2— 4) right 
l right angle, 


[ The sum of the angles of the Pentagon =(5 x 
angles=6 right angles; `` опе of its angles = 
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the sum of the remaining 4 angles=5 right angles. 


each of the remaining angles of the Pentagon=$ right 
angles = 112] degrees, ] 


38. The internal bisectors of the angles оға parallelo- 


gram form a rectangle whose diagonals are parallel to the 
sides of the parallelogram, 


39. An exterior angle of a regular rectilinear figure is 
double of an interior angle. Find the number of sides. 

[C.U,'39; Ans-3] 

+ Straight lines AD, CE bisect the 

m B, BE is drawn equal to Bc, and 

ас E, B, D are collinear, EGO] 

4l. Dis the middle point of the si 

If ВО -ср--Ар, prove that /вАС isar 


40. ABCisa triangle 
angles at A and c and fro 
BD equal to BA ; show th 


de вс of the AABC. 


ight angle, 
[G. U, '48] 
42. Find the magnitude of an angle of a regular hexagon. 
(С. U.'50; Ans 120° ] 
43 


If the exterior angles formed by Producing the sides 
of a triangle in Order are equal, prove that the triangle is 
equilateral, 


Proof: /АВС= Supplement o£ ZEBC 
£ACF—ZACB, ~, АВ=АС, Similarly, 
AB = AC—BC, 


QS are equal, prove that the triangles are 


congruent, 
(М. U. 749) 
45. Іп Давс the 7C isa right angle and АВ is double 
of BC. Prove that £B is 60°, ІМ. U. '50] 


—— 
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[ Solutions ] 
12. Theorem—(i) Parallelograms on the same base and 
between the same parallels (or ofthe same altitude ) are 


equal in area. 
(ii) Triangles on the same base and between the same 


parallels ( or of the same altitude ) are equal in area. 
(iii) Equal triangles on the same base and on the same 
side of it are between the same parallels. 
Ex. 1. Prove that the four triangles into which a parallelo- | 
gram is divided by its diagonals are equal in area. 
ABCD is a parallelogram whose diagonals АС and вг” 
intersect at o. 
To prove that A* АОВ, BOC, COD, AOD are equal in area, 
Proof: The two diagonals of a parallelogram bisect 
each other. .’. во=ро and AO=co. Now А“ АОВ, AOD 
are on equal bases and of the same height, .. A AOB = AAOD, 
Similarly, ДАОВ = ABOC and Авос- ACOD. 
ААОВ= ABOC— ACOD = AAOD. 
Ex. 2. (a) If a quadrilateral is bisected by each of its 
diagonals prove that it is a parallelogram. 
Suppose the quadrilateral ABCD is bisected by the dia. 
gonals AC and BD. To prove that ABCD is a parallelogram, 
Proof: ДАВС= ADBC (by hypothesis) and they are on 
the same base and on the same side of it. ~. Ар І BC. 
Similarly, AB 1 ОС. .. ABCD isa parallelogram, 
2. (b) Show that the straight line joining the middle points 
of any two sides of a triangle is parallel to the third side, 
[ W. B. S. F. 53, C. U. 19171 
P and Q are the middle points of the sides АВ and AC of 
the AABC. Join РО. 
To prove that PQ 1 BC, Join Ба and cp, 
Proof: ва is the median of the ЛАВС, 
Asoc=} ДАВС. Again CP is the median ofthe 
ДАВС,  ABPC-j ДАВС. .. ДВРС= Авас and they аге 
Оп the same base BC and on the same side of it. “ POI Bc, 


Eng. Core (G)—3 
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| Ex. 3. Show that the straight line which joins the middle 

points of the oblique sides of a trapezium, is parallel to each of 

the parallel sides, ГС. U. 1936] 
ABCD isa trapezium of which ^ D 

ADI BC and P 


and Q are 
the middle points of the oblique 


Р, Q 
sides AB and ср. Join P anda, 
To prove that Pq is parallel to Ap в С 
апа вс. Join АС, РС, BD and во. Е 
Proof: ДАВС, BDC stand Fig. 35 


Оп the same base вс and bet 
BC and AD, ‚'‚ ДАВС = ABDC 
of AB, |, АВРС=Ъ ДАВС. 
Q is the middle point of DC, .. 
APBC- двас and 

and on the same side of it. 
Again, с: AD |] BC, 


ween the two parallel st. lines 
. Again, P is the middle point 


Авас=}Двос, 


they are on the same base BC 
>». РО BC. 


“+ РА is parallel to BC and AD. 
ombus stand om the same base. 
Give reasons, (C. U. 1940] 
Let the square ABcp and the rhombus BCEF stand on the 
same base Bc, 
It is required to find which has the 


Draw Fa perp, to BC. The area of the Square as well as 
the rhombus = base x altitude, 


Ex. 4. A square anda rh 
Which has the greater area ? 


greater area. 


2. the square ABCD —BC.AB ^ 
and the rhombus BCEF=BC.Fq, D 

Now Z@isa right angle. 

/. the hypotenuse BF-FG. 

But BF=BC=AB, .. AB>FG, 

BC.AB-BC.FG B “е 

-. The area of the square is greater 
than the area of the rhombus, Fig. 36 


18. Theorem- The area of a triangle is half the area 


of a rectangle on the same base and having the same 
altitude. 
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Ex. 5. Show that the area of a rhombus is equal to half 
the rectangle contained by the diagonals. ІС. 0.729,745| 
Let the diagonals AC and BD of the rhombus ABCD 
intersect at О. 

To prove that the area of the rhombus=} Ac.BD. 

Proof: The diagonals of a rhombus bisect each other at 
right angles, ... AABD = 5 BD.AO. Similarly, ABCD =} вр.со. 

, the rhombus ABCD = AABD+ ABCD 

=} ВО.АО- 1 во.со--3 BD (A0+C0)=3 BD.AC. 

Ex. 6. ABCD is any parallelogram and О is any point 
within it. Show that the sum of the Д? АОВ, COD is equal to 
half the area of the parallelogram. [C. U. 1950] 

Let о bea point within the parallelogram ABCD. 

To prove that ДАОВ-- ACOD =} parallelogram ABCD, 

Draw Pa parallel to AB or CD through o. 

Let it intersect AD and BC at P and О respectively. 

Proof : АВОР and соға are parallelograms by construction. 

2. AAOB = 5 parallelogram АВОР (7/7 they stand on the 
same base AB and between the same parallels AB and ра.) 

Similarly, Acop =} parallelogram СОРО, 

>. A^08-- Дсор =} (param. ABQP + param. СОРО) 

=} parallelogram ABCD, 

Ех. 7. The triangle formed by joining the middle pt. of one 
of the oblique sides of a trapezium to the extremities of the 
opposite side, is half the trapezium. 

Let P be the middle point of A D R 
the oblique side CD of the 
trapezium ABCD. Join AP and РВ. P 

To prove that ЛАРВ =} trape- 
zium ABCD. B Q c 

Through P draw QPR |І AB. Fig. 37 

Let it intersect BC at Q and AD produced at R, 

In the A’ Pac and PRD, РС= Рр, ZQPC- ZDPR 
ZPCQ alternate ZPDR, ~. the two triangles аге congru , 
trapezium ABCD = parallelogram Agar, шш 
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Now, AAPB and parallelogram АВОР stand on the same 
3 
base AB and between the same parallels АВ and RQ, 


`- AAPB=} parallelogram АВАК =} trapezium ABCD. 


Ex. 8. If the middle points of the sid 
are joined in order, prove t 
half the quadrilateral, 


Let P, O, R, S be the middle points of the sides AB, BC, 
ер, DA respectively of the quadri- A 
lateral Авср. PORS is the parallelo- 
Bram formed by joining these 
middle points in order, 

To prove that the parallelogram 
PORS =} the quadrilateral agcp, 

Let O be the middle point of 
BD. Join Po, so, Let Pa and: 
SR cut BD at E and F. 

Proof: APOS is formed b 


е5 of a quadrilateral 
hat the parallelogram so formed is 


Y joining the middle points 
Р, О, S of the sides of the A Agp, 52, APOS—lAABD, 
Again С) pg, БЕ 22 АОН 


2 Parallelogram PEFS 
een the same parallels). 

3 ДАво, 

Param, OEFR-lAncD. 

2 Of the quadrilateral ABCD. 
CD any Point O is taken on 
ed to B ang D, show that the 
in areq. [LEAU 1942] 


Other at P. 
io 


(being on the Same base ang betw 
Parallelogram РЕЕЗ = 


it can be Proved that 
the whole param. Pars 


Similarly 


Let the diagonals AC, BD intersect each 


Ogram bisect each oth 
5 ДАРВ = ДАРО [- their A D 
bases BP. ang PD are equa] and bee 7 
they have the same altitude.] 
Again, Po is the median of the 

us ABPO=Apop, во 


^ Ше whole ДАВО =the Fig. 39 
whole AADO, 
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Ex. 10. Find the locus of the intersection of the diagonals 
of a parallelogram standing on a given base and having a 
Constant area. 

ВС isa fixed st. line. Let ABCD be a parallelogram of 
constant area standing on BC. 

To &nd the locus of the intersection of the diagonals of 
all parallelograms that may stand on BC and be equal to the 
Parallelogram ABCD. 

Let the diagonals АС, ВО intersect at О. Now, ABoc 
is 1 of the whole par" ABCD. It is 


true for all pars standing on BC. , р 
"^ the areas of all these par"? are X % 
equal, ©. the triangles which 

аге $ of them are also equal in в С 
area. Again, those A® stand on Fig. 40 


the same base вс and on the same 

Sides of it, .. they are between the Same parallels. 

^ the st line (хү) drawn parallel to BC through O is the 
. Tequired locus, 


Ех. 11. If a diagonal bisects a quadrilateral, prove that 
it also bisects the other diagonal, [ B. U. 1920] 


Let the diagonal Ac bisect the quadrilateral ABCD, 


To prove that AC bisects the diagonal вр, Let ac 
intersecr BD at O. Draw BP and DR perpendicular to Ac, 


Proof: BP and DR are altitudes respectively of the 
A® АВС, АБС, AABC=3AC,BP and AADC-— lAC.DR. 

7 ДАВС = AADC ( by hypothesis ), 

/. $ACGBP-jACDR, 7 ВР-рв, 

Now, іп the A* ВОР and Dor, /вор- Z DOR, 

ZBPO = ZDRO (rt. Zs) and BP-DR, 

^ the two A? are congruent. ,’, BO=Do, 

7. АС bisects the diagonal во. 


Ex 12. Two A* ABC, DBC on the same base вс and on the 
Same side of it are equal in area. If the ДАВС be isosceles 
3 
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prove that the perimeter o 


f the ДАВС is less than that of the 
лове, 


[ В. О. 19261 


Draw BE1BC. Produce СА to meet BE at E and produce 


DA to meet BE at F, > ААвс-Дрвс, .. AD I| BC. 


in LEAF = corresponding LACB, ZFAB=alt. ZABC. 

V^ ZABC= Z АСВ ( ДАВС being isosceles ), 

2. ZEAF= ZBAF, 

Again, ¢EFA=corresponding 

ZFBC=1 rt, angle= ZAFB, ага Е 

AF iscommon, v, А“ AFB, AEF 

are equal in all respects, Б 
*. FBD is the perpendicular F 

bisector of BE, 


“+ AE-AB and ED=pp, а 
Now ^B-FAC-EA--AC- EG, B c 

and DB+DC=ED+D¢, Fig. 41 
But in the Досе, ED+Dc>ce, 


DB+DC>AB+ac, ~, АВ-РАО-Евс<рв-Ерс-Евс, 
Ех. 13. Bisect а triangle by a Straight line 

^а given point on one of its sides, 
( See Problem 20 ) 


Ex. 14. Trisect а triangle by Straight lines drawn through 
а given pt, on one of its sides, 


ГС. U. "36, 39, 431 
( See Problem 21 ) 


Ex. 15. Bisect a quadrilateral by a Straight line drawn 
through a Vertex, 


ГС. О. 36,39] 
( See Problem 22 ] 


drawn through - 
C. U. 1934, '48 Supp. ] 


Ex. 16, Biscct а quadrilateral by a straight line drawn 
through a given point in one of its sides, ГС. U. 1941, '49 J 

Let p be a point on the side AD of the quadrilateral 
ABCD. It is requir 


ed to bisect the quadrila 
а st. line through p, 


teral by drawing 
Join РВ, РС, From А draw AY | PB and from D draw 
DXI PC. Let 


^Y and Dx cut BC produced v and x respec- 


tively. Join Pv, px, Bisect vx аға, Join Pa. Then РО 
bisects the quadrilatera] ABCD, 
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Proof : РО is the median of the APYX, 2. APYQ=APxa, 
Again ДАРВ = ABPY, standing D 
On the same base and between the A Е 
Same parallels. Add APBa to 
both, then the quadrilateral АРОВ 
-Арүа. Similarly, it can be 
shewn that the quadrilateral РОСО 5 
-Арах. .. the quadr. АРОВ Fig. 43 
=the quadr. РОСО, i.e. PQ bisects the given quadrilateral, 


Y B Qc x 


Ex. 17. Describe a rhombus equal to a given parallelogram 
and standing on the same base. When does the construction 
fail ? [ C. U. 19351 


Let ABCD be a par" of which ВС>АВ. To draw on Bc a 
rhombus equal in area to the par" ABCD. 


Construction : With centre B and radius Bc draw an 
arc of a circle cutting AD at E. With centre E and radius BC 
draw an arc cutting AD producedat Е. Join CF. Then ЕВСЕ 
is the required rhombus. 


Proof : BC=BE=EF, 2. BC and EF are equal and 
parallel. .. BE and CF are also equal and parallel, .. EBCF 
is a par" whose all sides E 

м i4 A D F 
are equal, .. it is a rhombus 


Now, rhombus EBCF and 
par" ABCD stand on the same 
base BC and between the 
same parallels ВС, EF. B С 
^. they are equal in area. Fig. 44 
It is not possible to draw such a rhombus on the smaller 
side AB or DC of the parallelogram. 


Ex. 18. Construct a parallelogram equal in area to а given 
triangle and havjng an angle equal to a Biven angle. 


ГС. U. 1939, °48 Supp, ] 
( Vide Problem 18 ) 
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Ex. 19. Construct a triangle equal in area to a gwen 
triangle and having a given base. , 
Let ABC be a triangle and b a straight line. 
triangle equal to the ДАВС on 
a base equal to $. E 
Cut off во equal to b from Bc 
Or BC produced. Join AD. Draw 
CE П DA Cutting BA or BA produced 
at E. JoinED. Then ЕВС is the В С р 
required triangle, 
Proof: ДЕСЬ = AAEC (standing Fig. 45 
On EC and between the parallels 
EC and AD), Add the AEBC to both 


To draw a 
A 


. Then ABED= ДАВС, 
and the base во of the AEBD=b (by construction), 
Ex. 20 Construct а triangle і 
triangle and Һа ў 


To draw а triangle equa] in area. to the. AABO and 
having its altitude equal to h. 
Draw вхі 


X 
h. From x draw 

BA produced at Ж, ч 

^ draw AP || үс to 


XY Il BC to cut 
Join cy, From 


A 
cut BC at р, Join ҮР. Then 
ABYP is the required triangle, 
Proof. The perpendicular drawn 
from У toBC will beequal toBXor р. B P с 
Again, ДАРү = AAPC (standing Fig. 46 
on the same base Ap and b 


etween the Same par, 
the whole AABC 
ed triangle, 


Adding the ЛАВР to both, 


- ABPY is the requir 
Ex. 21. Construct а 


allels АР, vc), 
=the whole ABPY 


tiangle and p the given point, 


the ДАВС in area and having 
and the Vertex P, 


GEOMETRY 41 


Draw РО СВ to cut ВА at Q. Join QC and from А 
draw AD l| QC. Let AD cut BC at D. 
Join BP, DP. 

ABPD is the required triangle. А 

Proof : Join ао. AAQD= AADC, 

Adding the AABD to both we have 
ABQD-AABC. Again, Авар á D 
= ABPD (7/7 they stand on the ) 
base BD and between the parallels Fig. 47 


BD, ра), .. ДРВО= ДАВС. .. APBD is the required 
triangle. 


P 


с 


Ех. 22, Construct а parallelogram equal in area to а given 
triangle and having one side of given length and an angle equal 
to a given angle. 

To draw a par" equal in area to AABC and having one 
side=] and one angle= Z x. 

Construction. Produce вс to D ѕо Фаё во =21. Join 
AD. Draw СЕ 1 DA cutting AB at E. Draw EF ИВО. Draw 
ZDGH- Их at the middle point a of BD. Let ан cut EF 


B вс D 
Fig. 48 

at H. Draw DF ll GH cutting EF at F. Then FDGH will be 
the required par". | 

Proof: Join ED. AECO= ДАЕС ( standing on the same 
base BC and between the same parallels EC, AD). 
. ABED=AABC. “" HFI GD and GH Il DF, 
5 FDGH is a par". Now, the par" FDGH and ABED 

lines and the base GD of the 


are between two parallel st. 4 
par" is half the base BD of the triangle. 


= its ZHGD= 4х 
the par" FDGH = ABED = ДАВС, and its Z 


and base ар = 8D = 
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Ex. 23. Construct a 
parallelogram, having 
equal to a given angle. 

To draw a Раг" equal in area tothe given 
having one side=] and one angle= / x, 

Construction, Cut off AE equal to ] 
Produced. Draw EF [Ар 
cutting DC at F. Join АЕ 
and let it cut BC at а, 
Through а draw Hao ПАЕ ! 
to cut AD at Н and ЕЕ 


parallelogram equal in area to а given 
one side of а given length and an angle 
(С. U. 1944] 

par" ABCD 


Írom AB or AB 


ato. At A draw ZEAK 

7X. Let АК cut Ho 

at K. Draw ЕР l AK to Fig. 49 

€ut HO produceg at P. Now, AKPE is the required раг", 
Proof: 


By Construction, the figures CGOF, ABGH, 


BEOG, AEFD, AKPE and Осан are Par™s, 


e AADF- Acre AFOG- дава, 

4“. par" бсан =par™ BEOQ, 

“par” ABCD = раг" AEQH, Now parm AEPK = par” 
AEOH ( ** their bases and altitudes аге equal ) = par» Agcp, 
Again of the Раг" AEPK, ZKAE= £x and AES i 

Ex.24, Ona gi i i 


е construct а rectangle equal 
to à given triangle, (C. U. 1946] 
[See the Example 22. Her 


ngle= Z x at а. ] 
ап ед triangle the Square 


e the sum of the Squares on the 
B the right angle, 


of the two given 
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Construction. Take АВ-а, At A draw ACLAB. From 
it cut off AC—b. Join ВС. The square on BC will be the 
required square. 

Proof: `` /А=1 16. апв1е, /. BC? —AB?-F АС? = а? + 5%. 

[N.B. When you are to draw a square equal to the sum 
of three given squares, follow the previous construction and 
then atc draw CD1BC. Make CD equal to the side of the 
third square. Join BD. The square on BD will be the required 
square. If the number of squares be more, follow the above 
construction gradually in the same way. ] 

Ex. 26. Construct a square equal to the difference of two 
given squares. 

Let a and b be the respective sides of the two given 
squares and b>a. То draw a square whose area =b? — а. 

Construction: Take BA=a. АСА draw APLBA with 
centre B and radius b draw an arc of a circle to cut AP at C. 
The square on AC will be the required square. 

Proof: ', ZA-lrt.angle, .. AB?+AC?=BC?. 

2. AC? - BC? — AB? =b? — а?. 

Ех. 27. Construct a square equal to 3 square inches in area. 


Take АВ=1 іпсһ. At A draw АС perpendicular to AB 
and let АС=1 іпсћ. Јоіп вс. Again, draw CD18C and let 


Ср =] inch. 

The square on BD will be the required square. 

Proof : во? =вс? --cD? = AB? РАС +00 —1 sq. іп. + 
1 за. in.+1 sq іп. =3 sq. inches. 

Ex. 28. If any point P be joined to ^, B, C, D, the angular 
points of a rectangle, show that the squares on PA and РС are 


together equal to the squares on PB and PD. [ С: 07019211 
Let P bea point within the д G D 

rectangle ABCD. Rise | 
To prove that PA?-FPC?— Е "EU 

PB2+pp2, Through P draw EF / 

and GH parallel respectively to AD 

and AB. Now, all figures in the B H 2 


diagram are rectangles. 
Join PA, PC, PB, PD. 
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Proof: PA2=Aq?+pq?2 and PC?-PH?-FCH?, , 
л PA*-FPC? — AG?-E PG? PH?-E CH? BH? + Pe? Epi 
2 
+60? ( AG=EP=BH, and CH=PF=G@D)=(BH?+PH2)+ 
(Pe?-FaD?)- pp +4 pps. 


Ex. 29. AaBcis right-angled at A ; P, Q are points in AB 
and Ас. Show that PC? 4-Qg2 = BC? -- PQ?, [A.U. *32] 
[ Hints: Join Po, PC, во. 


V ZA=1 rt, angle, 
SQ PC?—- AC +AP?, во? =AB? + AQ2. 


^o РС? Ва? = (Ас? дв?) + (АР2 даз) воз. РО? ] 


Ех. 30. Ina right-angled triangle 4 times the sum of the 
Squares on the medians drawn from the acute angles is equal to 
5 times the square оп, the hypotenuse, LD. В.?30) 


Let ZA of the ДАВС be art. angle. Гер and E be the 


middle points of ^8 and AC respectively, 


To prove that 4(вЕ2--со2)-5 вс?, Join CD and ве. 


Proof : ZA is a rt. angle, ВЕ? =АЕ?-- AB? and 
CD°=AC2+ap2, 2 A(BE® + CD?) =4АЕ1--4Ава AAC? 
ЯАР? =(2АЕ)#--4(Ав°--Асз)-- (2, js 
eeu ae and BC? = AB? + АС?) 
= 4BC?-F BC? — 5pc2, 


Ех. 31. Prove that in an e 
Square on the perpendicular d 


quilateral triangle four times the 
site side is equal to three 


rawn from the vertex on the Oppo- 
times the square on any side, 


LC. U, 1933] 

Let AD be the perpendicular оп the base BC of the 
equilateral ДАВС, То Prove that 4AD? —3Ag2. 

Proof: ~ ZD isa rt. angle, .. АВ? = AD? 4 вре. 
^ Ар%--Ав?2- во? - 4AD? = 4AB? — 403 — gana _ (28D)? 
74AB? - BC? = 4AB? — АВ? —3AB?, 

Ex. 32. АВС 15 a triangle and Р and а are. the middle pts. 
of the sides Ав and АС ; show that if BQ and РС intersect at О, 
the Авос= де quadrilateral APOQ. [D. B. 1927] 

Proof: cp is the median of the ДАВС, 

сз ABPC =} AABc, 


Similarly, AABQ—lAaARBC, 
If the common part, ie, ABOP is 


qual triangles, the remainders are 
equal. ‚', ABOC-the quadrilatera] APOO, 


ABPC= Anza, 
taken from these twoe 
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Ex. 88. The sum of the squares on the sides of a rhombus 
is equal to the sum of the squares on its diagonals. 

Let the diagonals AC and BD of the rhombus ABCD 
intersect at O. 

To prove that AB? -- вс? -- CD?-- DA? — AC? --BD?2, 

Proof:  ' the diagonals of a rhombus bisect each other 
at right angles, .. A8?—A0?-BO?; вс?=во?-Есо? ; 
CD? —c0?-F DO? ; AD? —AO? -- 203. 

2. (adding ) АВ? + вс? + CD? ОА? = A0? + во? -- Bo? 4- 
CO?-F CO?-- DO? -- AO? -- DO? —«2A0? --280? --2c0? --2po? 
=4A0? +480? (7 со=АО, DO=BO )-(240 )? + ( 280 )? 
=AC?+BD?2, 

Ex. 34. The st. lines bisecting the angles at the base of an 
isosceles triangle meet the other sides at D and E. Show that DE 
is parallel to the base. CP. U.] 


In the isosceles AABC let AB=AC. Let BE and CD bisect 
(В and ZC respectively and meet AC, AB at E and D. 


To prove that DE Il BC. Join DE. А 
Proof: '' АВ=АС, Г. ZB-—Z0C and 
44в-34с1е., ZcBE- ZDOB. 
Now, in the A? DBC, ВЕС, ZDBC— 2ЕСВ, р E 
Z4 DCB = / ЕВС and BC is common to both. 
^. Де DBC, BCE аге congruent. ~. they will 
stand between two parallel st. lines. 
". DE is parallel to BC. Fig. 51 
Ex 35. On the base of a given triangle draw an isosceles 
triangle of equal area. 
Let ABC be a triangle. 
the base BC equal to the ДАВС. Р D A 
Construction : Draw OD the per- 
pendicular bisector of BC. Through A 


To draw an isosceles triangle on 


draw AP || BC to cut OD at D. Join DB 
and DC. ADBC is the required triangle. В о е 
Proof: ‘.' DO is the perpendicular Fig. 52 


bisector of BC, г. рв-ро, -. ADBC is an isosceles triangle. 
n 


Again, ADBC and AABC stand on the same base BC and’ 
, 


between the same parallels BC, РА; 2. they are equal in area, 
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Ex. 36 Divide а st, line into two parts such that the sum 
of their squares shall be equal to a given Square. 
Let AB be the given st. line and 


о 
а the side of the given square. 
wi ха H 4 
To divide AB into two parts so 4 
that the sum of their squares may 
be equal to a2, A D B 
Construction : At B draw Fig. 53 


D às required. 


Proof: /р=] Tt. angle, Z DBO =45°, 


^ DO-DB, * САБО (1 rt, angle, 
Ар? +вр2, + АО? + во? = д2 [ 


^ ZBOD=45°, 
^ ^ AO0?-AD?2..po2— 


Bisect Z ОАВ by Ac. 
=22}. AtB draw ВСТАВ cutting 
AC at C. At C draw Z Acp = Z CAP 
and let CP cut АВ at p, 

Now, AB is divided as required 
at P. 

Proof: In the ДАРС, the e 
=45,. 25 ©Р©В=45°, - PB-BC, “ 48 —1 rt. angle, 
25 РС? = РВ? воз „орде. ВН (^ ИСАР = Z ACP, 
+ АР-св), 


Ex. 38. Divide а st, line into two Parts so that the square 
Оп one part may be three times the square on the other. 


[C.U. 1946] 
"o divide the st. line 


Now, АВ is divided as required at p. 
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Proof: ИР=1 1. angle, ZB—45*, /. /РСв=45°= ZB, 
* СРЕВР. Again, ZA-93U, .. ZACP=60°, /. АС=2РС. 
Now,  AP?-—AC?-PcC?-(2PC)? – PC? =4РС? — pc? —3Pc? 
=ЗРВ?. 

Ex. 39. Construct an equilateral triangle equal to the sum 
of two given equilateral triangles. 

Let ABC and DEF be two equilateral triangles. 

To draw an equilateral triangle = ДАВС + ADEF. 

Construction: Take 
ға-вс and draw 5 
PRLPQ so that РР = EF. D 
Join ко, Draw the equi- 
lateral ARQS оп RQ. 
This will be the requi- B O C Е F P 
red triangle. Fig. 55 

Proof: À Draw АОІВС. Now, АО is the altitude of the 
ДАВС and it bisects ВС. АО? = AB? — во? = AB? — (АВ)? = 


АВ? — АВ? =ЗАВ? ,' ло = Sas, 
о the altitude of an equilateral triangle ^ —5- X base. 


2 


-. The area of any equilateral triangle =} base x Bx base 


23 
ds (base)? 


Now, ARas= SD х (base) = 3 каз- SP (pa? ege?) 


= УЗ part УӘ вр? = d вс?+ er? = AABC+ ADEF. 


Ex. 40. Construct ап equilateral triangle equal in area to 
the difference of two given equilateral triangles. 

Let a and b be the sides of two equilateral triangles 
respectively and let a>b. To draw an equilateral triangle 
equal to the difference of the two given equilateral 
triangles, 
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Construction: Take AB-b.. Draw BCLAB and witb 
centre A and radius a draw an arc of a circle to cut BC at C. 


On BC draw an equilateral triangle BCD, which will be the 
required triangle, 


Proof: ABCD =8 Bc? = Bact — AB?) 


[Br angle. = У? лс? — = Ав? — Заз = Ура 


—the difference of the areas 
triangles. 


Ex. 4l. If two sides of a triangle be 15 and 6 inches 
respectively and the contained angle be 60°, calculate in inches, to 
the nearest integer, the length of the third side. [C.U. '29] 


In the ДАВС, BC—15', AC— 6", and 46-60% To find 
the length of as. 


Draw АРІВС, 


of the two given equilateral 


Join D and O, the middle point of AC. 
In ДАРС, ZD=1rt. angle and £0-60, n "рас = 30°, 
DC —3AC - 3", ВС=15'—3”—12”. 

Now А8? 8D*-FAD? врз дса — pos, (159 ба - 3?) 
Sq. inches (144 4- 36 -9) sq. inches- 171 Sq. inches, 

^ AB- Л inches- 13 inches (approximately), 

Ех. 42. Bisect а parallelogram by а straight line drawn 
through a given point. 


Let ABCD be par" and P any point within or outside it. 


- Then the st, line 

EPF bisects the par" Авср, 
Proof: +: The dia 
я A^BD = двор. Now, in the A? 
ZEOD = Vert. opp, ZBOF, ZEDO 


2. ДЕор= ABor, the quad, AEOB+ ABOF 
=the quad, AEOB + Дор, 


ie, quadrilateral АЕЕВ— AABD= 
EF bisects the given parallelo 


gonal BD bisects the par”, 


EOD and BOF, 
=alt. Z ОВЕ and DO=BO,. 


Зра" ABCD, 
Bram. 
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‚ Ex. 43. Describe a triangle equal to the sum of two given 
triangles, 
To draw a triangle equal to the sum of the two А” ABC, 


Let ДАВС> ADEF A 

and let Ax and pP D 

be their altitudes 

respectively, Draw 

8 triangle having 

the altitude Ax апае РЕВ X с к 

equal to the ADEF Fig. 56 

(see Example 20), Let EPQ be that triangle. Produce вс tok 

80 that ск = EP, Join AK. Then AABK is the required triangle. 
Е Proot : In the A* ACK, EPO, the base CK — the base EP 

and АХ is their altitude. .. ДАСК= ЛЕРО. 

`` ААВК = AABC + ЛАСК = ЛАВС+ AEPQ= AABCH- ADEF. 
1 UN, B. If it is required to draw а triangle equal to the 
iference of the two given triangles, then from BC cut off BK 

equal to ЕР. Join AK. Then ACK will be the required triangle.] 

Ex, 44, Cut off from a given triangle a fourth, fifth or any 
Part required by a straight line drawn from a given point in one 
of its Sides, 

Let P be any point on the side BC of the ДАВС. It is 
Tequired to cut off any part (say, nth. part) from the AABC 
by a st, line drawn from P. 

Construction : Divide вс into n equal parts. Let CE 

* one of the parts, ie. nth part of BC. Join AP and AE. 
taw EF || PA to cut AC at F. Join РЕ. 

Then PF cuts off the nth part of A 
the given triangle. 

Proof. Ec nth part of the base а 
ВО... Д АЕС = nth part of ДАВС. 

Now, ДЕРЕ =A Aer (standing 
Оп the same base ЕЕ and between 
the same parallels EF and AP). 

"^ AAEC=Apre, „. APFC-nth part of the ДАВС. 


Eng. Core (G)—4 


Fig. 57 
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Ex. 45. Divide a given straight line into two parts such 

that the difference between the squares on the two parts may be 
» 

equal to the square on a given st. line (0. 0.7851 


Let AB be the given st. line and | а side of the given 
square. 


To divide AB into two parts such that the difference of 
the squares on the parts=/2, 


Draw ACLAB and let AC-—l. JoinBC. Atc draw the 
ZBCD equal to the 48. Let CD cut AB at D, 
Now, AB is divided as required at D. 


Proof: /8в= /всо, .. вр-ср. CD? = AD? -- AC?, 

^^ AC? =с0? – Ар? вр? – AD?, 

^ P-BD?-AD? (> [= АС А 

Ех. 46. Describe a right-angled isosceles triangle equal to 
а given square. 1 


Let ABCD be а Biven square, To draw a right-angled 
isosceles triangle equal to that Square 


Produce BA to E so that AE — AB, 


Join DE and Bp, BDE- 
is the required triangle. 


Proof: AD is the perpendicular bisector of BE, 

ED=BD, .. ABED is isosceles, Again, `` Ag — AD, 
2Е= /ЕРА апі `` АВ=Ар, - Z ABD = / АОВ 
^ the whole ZBDE— ZE+ ZEBD=1x 2 rt, angles 


=1 rt. angle. 


Again, ABDE =2 ДАВО =the Square ABCD, 


Ех. 47. Prove that the sum of the perpendiculars from 
any pt. in the base of an isosceles 


triangle on the equal sides 
is equal to the perpendicular from one of the base angles to the 
Opposite side, (D. B. 40) 
y point ОЛ 
and PR perpendicular to АВ 
from B draw BSLAC, 
7BS. Join АР. 


In the isosceles ДАВС let АВ=АС and P ап 
the base Вс, From p draw РО 


and AC respectively and 
To prove that PQ+PR 
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Proof: The area ofa triangle=4$ x base x altitude. 
AAPB=}AB.PQ=}AC.PQ ; AAPC=3AC.PR. 

Again, AaBc=}ac.BS. Now, `` AAPB+ ЛАРС = ДАВС, 

2. JAC.PQH}AC.PR =}AC.BS. 

or, ЗАС(РЯ+РВ)=ЗАС.В$, 

Ex. 48. If any point be taken within an equilateral triangle, 
the sum of the perpendiculars drawn from it to the sides is equal 
to the perpendicular from the vertex to the base. 

[ Hints: ЛАВС is equilateral. P is any point within it. 
From P draw perpendiculars on the sides and from A draw 
a perpendicular on BC. Join AP, BP, CP and prove after 


the above example 47. ] 


PQ+PR=BS. 


Exercise 2 


1. (2) Show that a median of a triangle bisects the 
triangle, (D. B. 48] 
. (b) Tf the mid points of the sides of a triangle be joined, 
it is divided into 4 triangles of equal area. 

2. Ina quadrilateral ABCD, the diagonal AC bisects the 
diagonal BD. Prove that AC bisects the quadrilateral. 

[B. U. 24] 

3. Inthe ДАВС, R is the middle point of AB and P any 
Pt. in АС, BP is produced to $ 50 that ARPS and ARCP are 
equal in area. Prove that SC is parallel to AB. (B.U. '32] 

4. Find the locus of the vertex of a triangle on a fixed 
[See Example 10] [Gau. U. '48] 

5. Divide the area of a given square into four parts 
from which two equal squares can be made up. | (C. О. 32] 

6. Construct a rhombus equal in area to a given 
Tectangle and having a side equal to a side of the rectangle. 


base and of constant area. 


(Traces only are required). [C. U. 1933] 
7. Eisa point on the side ofa раг" ABCD. Show that 
ІМ. U.] 


AEAC+ AEBD =} par" ABCD. 
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[ Hints : ДЕАС = Д АВЕ 


(of the same base and altitude). 
AEAC+ AEBD= ДАВ 


D=} par" ABCD, ] 


and having one side eq 


ll. Show that Square on any straight line is four 
times the Square on its half. 


ual to a given straight line, 


12 The sum of the squares on the sides of a rectangle 
is equal to the sum of the squares On its diagonals. 


13. Draw a straight line equal to ,/2 inches, 
14. Ina right-angled triangle, one of the acute angles is 
double the other. Show 


area stand on the same base 
but j it; show that the straight line 
Joining their vertices is bisected by the base, 


, WO sides of а triangle are 9 and 12 inches 
respectively ang the angle Contained Ъ 


y them is equal to 
d the lengt 


h of the third side. 
Ans.15" [С. U; "781 
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21. АВС is an isosceles triangle of which B is the vertex ; 
BA, BC are bisected in D, E respectively ; AE, CD intersect at 


F. Show that ДВОЕ -3ADEF. [C. U. 1866] 
22. Describe a right-angled isosecles triangle equal in 
area to a given parallelogram. [D. B. '38] 


23. If ABCD is a parallelogram and X, Y are points in DC 
and AD respectively, show that А“ ABX, BYC are equal in 
area, [C. U. '47] 

24. Draw a parallelogram ABCD with its sides AB, AD 
equal to two given straight lines and its area equal to that of 
à given rectangle. [C.U. 49; See Ex. 23] 

25. If two triangles have the same altitude, but unequal 
bases, that which stands on the greater base has the greater 
area, [C.U. 712] 

[Let Давс and ЛАРЕ have the same height h ; but the 
base вс DE. To prove that ЛАВС> AADE. 

Proof: AABC=38C.h, AADE=3DEh ; 
6 $8C,h>4DE.h, ie, AABC> AADE.] 

26. In AABO, P is any pt. on AB. Through P a st. line 
POR is drawn equal and parallel to BC, cutting АС at Q. 
Prove that AAQR and ДВРО are equal in area. [B.U. 22) 

[Hints: Join AR, РС, ВО, RC. '.' BC and PR are equal 
and parallel, .. PB Il Rc. APBQ=APQC (' they stand on 
the base Pa and between the parallel st. lines РО and BC). 

Similarly, ДАРС= ЛАРЕ ( ',' AP II RC ) 

APac= AAQR (subtracting the common part ДАРО 
from both) ~. AsPa=APac=AAQrR.] 

27. Oisa point within the triangle ABC. If OX, OY, oz 
аге perpendiculars drawn to BC, CA, AB respectively, show 
that д22 +вх24. сү? = ду? СХ? - В2?. [С. U.] 

[Hints: Join Ao, BO, CO. А22 = АО? zo?, 
BX? =во? — Ox?, cv2—co?-YO?. ~. А2%--вХ?--сү?-- 
(^0? — 092) (соз — ox?)--(B0? — 02?) - AY? --cx? --Bz?.] 


but BC>DE. 
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28. ABCD isa parallelogram ; E and F are the middle pts. 
of BC and со. Prove that AAEF =$ of the раг". (B. U.] 


[ Hints: [Draw figure]A ЕРС = } ABCD =}par" ABCD ; 
ДАРЕ =} ЛАОС = par" ABCD 3 ДАВЕ = фраг" ABCD. 
—^ ДАЕЕ= рат”, ABCD — AEFC— ДАРЕ - ДАВЕ 
—$par".ABCD.] 
29. If the diagonals of a quadrilateral Pars are at right 
angles, prove that Pa? +852 =Р5?--ор2. [С. О. '53] 
30. ABCD isa parallelogram and the st. line EF is drawn 
Parallel to ac cutting AD and CD at E and F respectively. 
Prove that AABE = ДВСЕ, 


——— 


Circle 
15. Theorem—(;) 

a circle bisects а chor 
(i) And its converse, 


Ifa st. line dr 


awn from the centre of 
d, it cuts th 


€ chord at right angles. 


Ex. 1. The line of ce 


mires of two circles bisects their 
common chord at right angle 


5. ІС. U. 501 


Dtres of two Circles and AB their 
common chord, 


To prove that PQ bisects the cho: 
Join AP, да, ВР, ВО. Join Pa cutting 


Proof: In the Д? APQ, BPQ, AP=BP, A 
radii) and PQ is common to both, 
5 ZAPQ= ZBPQ, 

Again, in the Ae 
AP=PB, Po is со 
and ZAPo= ZBPO 


td AB at right angles. 
^B at o, 


Q=Ba (being 


APO and BPO, 
mmon to both 


*- АО-ВО and ZAOP= 
these being adjacent 
a right angle. 


ZBOP, 
angles, each is Fig. 58 


PQ bisects ag at right angles, 
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Ex. 2. Show that two chords of a circle cannot bisect each 
other unless both of them pass through the centre. ІС. О. ^18) 

If possible, let the two chords AB and CD bisect each 
Other at X and not pass through the centre. 

Join ox. `` ох bisects the chord AB, /. ОХААВ; 
^ Zoxe=I1 rt, angle. Similarly, ZOXD —1 rt. angle. 

ZOXB= / OXD, but this is impossible (The whole 

angle cannot be equal to its part ). 
| It will be possible only when X and О аге the same point, 
ùe., when AB and CD pass through the centre О. 

Ex. 3. Draw a circle of given radius that shall pass 
through two givén points. When is this problem impossible ? 

Let A and B be the given points and r the given radius. 
Join AB, With centres A and B and with radius r draw two 
arcs of a circle intersecting at C. 

Now, the circle drawn with centre C 
be the required circle. 


and radius CA will 


Proof: `` cA-CBe-r,.. the circle drawn with centre 


С and with radius ғ will pass through A and B. 
The constraction will fail when r is less than ЗАВ; 
Ex. 4. Prove that a diameter is the greatest chord of a circle. 
# the circle and PQ one of its chords. 
ОМАРО, .. РО--2РМ. 
^. the hypotenuse РО>РМ. 


Let о be the centre о 
Draw оміра. Join PO. 
7 ZM-Lrt. angle, 
1. 2PO2PM. “: 2Po = diameter, 
Л the diameter>the chord РО and this is true for any 
Chord. .. a diameter is the greatest chord of a circle. 
es intersect at ^ and B and a straight line 


Ex. 6. Two circl 
t C, D, E, F. Show 


is drawn parallel to AB cutting the circles a 
that CD= EF, 

Let the two circles, whose centres are P and О, intersect 
at A and B. Draw CF 1 AB intersecting the circles at C, D, 
E and к. 
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To prove that CD=EF. Let ра cut AB and CFat R 
and o respectively, 


Proof: Po the line of centres intersects the common 
chord AB at Б, 2. PRLAB, 


7 CF I| AB, .'. PRICE, 


с А 
Now, Po is Perpendicular to 
the chord CF, ^ CO=Fo, 1 \ 
And -: оо is perp. to the \ 
chord DE, 2 DO- EO, Wy, 
Š CO-DO=F0—E0, he CD=EF, ж 
Ex. 6. Prove that two different F 
circles cannot cut each other at more Fig. 59 
than two points, 


points ie, at 
completely coincide, 1€. become 


the same three points. That is 
radii would be the same, 


Ех, 7, Parallel 
diameter aye equal, 
Let O be the centre and AB а dia 


meter of the given circle 
^C and BD are two parallel chords, 


Proof: Ip the A? oAE and ope, СЕсдЕ (rt. angles), 
ZA= alt. ZB and АО=во (radii) .. the two triangles are 
congruent, - OE =0F, 

^^ AC-Bp 
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of the ZBAC is the locus of the point equidistant from two 
intersecting st. lines AB and AC, .. the centre of the circle 
will lie on the bisector of the angle ZBAC, ie, the bisector 
will pass through the centre. ` 

Ех. 9. Find the locus of the middle points of equal chords 
of a circle, ІС. 0. 1913, "21, 233 ; D. B. 1935] 


Let о be the centre and AB, CD, etc. be several equal 
chords of a circle, To find the locus of the middle points of 


these equal chords. 

Let P, о, etc. be the middle points of the chords AB, CD, 
etc. Join О to each of these middle points. Now ОР, OQ, etc. 
Will be perpendicular to AB, CD, etc. 

the chords are equal, .. they are equidistant from 


the centre. 
" Ще distance of the middle points of the equal chords 


from the centre is equal to OP, 
the required locus is a circle drawn with centre 


О and radius ОР. 

Ex. 10. Three equal chords of a circle cannot intersect at 
а point within it, unless that point is the centre. 

The chords which pass through the centre are called 
diameters. АП diameters are equal and they intersect one 
another at the centre. 

Now, let two equal chords AB and CD, which do not pass 
through the centre О, intersect at P. 

If possible, let EF be another chord equal to AB or CD 
and passing through P. Draw OK, OL, OR perp. to AB, CD, 
EF respectively. Join OP. 

In the right-angled А” ОКР, OLP,OK —OL, OP is common 


to both, .. they аге equal in all 

respects, г. ZOPK=ZOPL. A F 
Similarly, /ОРК = / ОРЕ. LA MX) 
2. (ОРІ = Z OPR, but this is absur Й 

85 the whole angle oPL cannot be equal і 5 

to its part. у. three equal chords of B 

а circle cannot intersect at a point Fig. 60 


Within it, unless that point is the centre. 
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Ex. 11. If two equal chords intersect, show that the 
segments of the one are equal respectively to the segments of the 
other. 


(C. U. 1935) 


[See the previous diagram.] Let О be the centre and let 
the equal chords AB and CD intersect at Р. 


To prove that 
AP —PD and BP — cp, 


Draw oKLAB and oL 1СРр. Join oP. 
Proof: +; OKLAB, .. АК=ЗАВ, 


Similarly, DL—jCD. Now, с? AB=CD, .. AK — DL. 


Again, in the right-angled A * 
equal chords AB and cp are equid 
OL is their common hypotenuse, 


ОКР, OPL, OK - OL (©. the 
istant from the centre O), 
”. PK=PL, 

7 AK+PK=DL+PL, ie, AP—DP, 


Again, AB- AP - cp — DP, ie, BP=cp, 


Ex. 12. 


inside the circle, ІС 0, 1937, °39 Sup.] 
Let AB be any diameter and PQ be a fixed chord, Let 
AK and BR be Perpendicular to the chor 


d Pa, 
To prove that AK+BR is constant. Join BK and draw 
ODLPQ to cut BK at E, 
Proof : 


^K, OD, BR being Derp. to 
the same straight line are Parallel to 
One another. 7. обаға, D is the 
middle point of РО. 7" the centre о 
and Ро are fixed, 2. OD is of constant 
length. In the ДАВК, OE is drawn 
parallel to Ак from the middle point o of 
S. Е 13 Ще middle point of BK and АК =20E. 

Again, ED is parall 


el to BR from the mid 
the side KB of the А 


KBR, .. BR —2DE, 
AK *BR-AXEO--pE)-2po 


dle point E of 


=a constant length. 
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Ех. 18. Through a given point within a circle draw the 
least possible chord. С. U. 35,42] 
К. Let о be the centre and х be a fixed point within the 

given circle. Join ox. Draw the 
chord AB perp. to OX through X. 
Then AB will be the required least 
Possible chord. 

Proof: Draw any other chord 
CD through X and from O draw 
OELCD. Inthe Aoxe, ДЕ=1 г. 
angle, ,', the hypotenuse OX>OE, 
AB is more remote than CD from the centre O ; 
2. AB«CD. .. AB is the least possible chord. 


| Ех. 14. In a circle draw a chord equal to twice its 
distance from the centre. 

Let о be the centre and OA any radius of the circle. 
Through A draw a chord AB so that Z ОАВ = 45°. Then АВ 
is the required chord. 

Proof: Draw OP.LAB, then AB —2AP. 

V^ ZOPA- 1 rt, angle and /А=45°, 

12 LAOP=45°= ZA, ... АР-РО. 

^ AB-2AP-2Ppo (РО being the distance of AB from 
the centre о) 

Ех. 15. Through a gi 
Chords at right angles to each other. 

Let о be the centre and P be the given point. 

Construction: Join OP. At P ‘draw ЖОРА and 
< OPD —45? on both sides of ОР. Let AP and DP intersect 
the circumference at^ and B and D and C respectively. 
^B and ср will be the required chords. 

Proof: Draw OM and ON perp. to AB and ср. In the 
А“ oMP,oNP, Z oMP- ZONP(right angles), Z OPM = Z OPN 
and OP is common to both, /. OM=ON. 

AB=CD and they are at right angles to each other. 


Fig. 62 


ven point in a circle draw two equal 
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17. Theorem—ti¢ the line joining two points subtends 


equal angles at two other points on the same side of it, the 
four points are concyclic, 


Ex. 16. 


L is any point on the arc PM of a circle. The 
angles LPM 


and LMP are bisected by straight lines which 
intersect at о. Find the locus of the pt. o. (С. О. '34, '42] 
In the AOPM, Zo+ ZOPM+ ZOmMP=2 rt. angles=180°. 
Со (Ри м=180°...(1). Again, in the ALMP, 
СЕ РИ м=180°, 
oe BLZL4+3ZPH4z M —90*...(2) 
Subtracting (2) from (1), 
£o-izv-9p, 2 Z0-90--37,. 
<L is always constant wherever 1. may 
be on the arc PM, ZO is also 
Constant, the arc PoM of the 
Segment of the circle on the cho 
90-17 is the required locus 


18. Theorem—The angle a 


ircumference Standing on the 
same arc, 


Ex, 17. The chords AB q 


nd CD of a Circle, whose centre 
150, intersect at P. Show th 


at ZAoc+ <BOD=2 7 apo, 
ІС. U. "зв, ур B. 5. Е. '53] 


at the centre =2 / Anc at the 
circumference Standing on the same 
arc AC, 


Similarly, £80D—2/7Bcp, m D 

^ LAOC+ £80D —2( 7 Anc. ZBCD) OX 

=2( Z вс £BCP)—2 / Арс СРУ 
V dn the ABCP, the S 


ext. ZP 
= ZPCB+ 7 РВС). 


Proof : Join вс. &АОС 


the arc AC —the arc BD, 
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Proof: ZABC=alt. ZBCD and they are angles at the 
circumference. 

-. they stand on equal arcs. .. the arc АС = ће arc вр, 

Ех. 19. If two chords of a circle intersect inside the 
circle, the angle between them is equal to the angle at the 
circumference subtended by an arc equal to the sum of the 
intercepted arcs. 

Let the chords AB and CD intersect at E. To prove that 
Z АЕС =the angle at the circumference 
subtended by an arc equal to the sum F, D 
of the arcs AC and BD. 

Proof: Draw ОЕ [| АВ. '.' AB Il FD, 


^. arc АЕ=агс BD, .. arc АС+агс BD A B 
=агс AC +агс AF —arc FC. C 
Now, ZA€C=corresponding ZD= Fig. 65 


the angle at the circumference subtended by the arc Fc. 

[№. В. If AB and CD intersect at E outside the circle, 
prove that ZAEC=the angle at the circumference subtended 
by an arc equal to the difference of the two arcs AC and BD.] 

19. Theorem—In equal circles ( or in the same circle ) 
(i) if arcs subtend equal angles either at the centres or at the 
circumferences they are equal. (ii) Its converse. 

Ex. 20. Prove that the bisectors of the angles in the same 
segment of a circle pass through a common point, [C.U.'14,51] 

Let АРВ be any angle in the segment APB of a circle 


and let its bisector РО cut the circle at Q. 


" ZAPQ= ZBPQ, `. arc Аа-агсВО. P 
-. Q is the middle point of 
s. the 


the conjugate arc AB. 
bisector of ZP will pass through 
the middle point of the arc АОВ. 
It is true for any position of the 
ZP in that segment of the circle. 

Again, the arc AB being fixed, its Fig. 66 
middle point a is a fixed point. .. the bisector of any 


Q 
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angle in the segment APB of the circle will pass through 
the fixed point Q. 


Ех. 21. Two circles cut at P and а and any chord АРВ 
is drawn through P and terminated by the circles, 
Z АОВ is constant. 


Join Аа and во. 


Proof: 7“) the arcs РО of both circles are fixed, 
the ZA and the ZB at the 


circumference оп them 
constant. 


Show that 


are 


ZA+ ZB—a constant. 
the sum of the three Zs 
of a triangle = 180° ( constant ), 


the remaining Za of Fig. 67 
the ДАВО will also be constant, 


Ex. 22. A triangle Авс is inscribed т a circle and the 
ectors of the angles meet the circumference at X, Y, Z. 
that the angles of the AXYZ are respectively 


p А °_В ^» C 
"d (p 729 | Di (С. U.'39 Sup] 


Let АВС be a triangle inscribed in a circle and let the 
bisectors Ax, BY, CZ of the Za, (В, ZC intersect the circle 
at X, Y, Z. Join xy, YZ, 2x 


To prove that ZX—90 —3 ZA, 
ZY-90'-iz8, /2=90°— 
Proof: ZAxy= 
=} /в. Standing on 


$o. 


ZABY standing on the same arc AY 
the same arc А2, ZAXz— 


ZACZ-LZC. 
* The whole 2£X=32B+1 ZC. A 

In the ДАВС, 3Z^-iz84 2 Y 

к $(с=90°, 
Ж 3ZB4+3Lo=90° фил, 
Жун = т d ° 
с 

vio са ша Солар that : 


Fig. 68 
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Ex. 23. Triangle ABC is inscri i 

. 1 ibed in a ci 

bisectors of the angles meet the circumference еже ж ыы 

that AX is perpendicular to YZ. [ B у" a 
(Draw the previous diagram). Let AX cut YZatP ES 

дАХҮ+ ZY = ДАХУ- 2ВҮХ + ZBYZ : 


z Ay BAC 
ZABY + ZBAX+ £B8CZ-5tgtg-l rt. angle, 


i.e,inthe APYX, ZYXP+ ZPYX=1 
ZP-lrt.angle. .. AXLYZ. чапды 
Ex. 24. AB is a fixed chord of a circle and 
\ х. 24. А $ АРВ 15 } 
inscribed in it. Perpendiculars are drawn from A de a к; ix 
and PA respectively intersecting at O. Find the locus of сі E 


Let AB be a fixed chord of a circle and АРВ А 
inscribed іп іє. Let AC and BD be prep, to ps sige 
respectively cutting each other at O. РА 
To find the locus of the point O. 
ZD and ZC of the quadrilateral PCOD are each a tt. angle 
2. 2P+Z poc=2 rt. angles = 180°, у 
7рос-180- ZP, 
But ZP being an angle in the fixed segment of a circle is 


always equal or constant. 
1 ZAOB= ZD0C= 180°— ZP=a constant angle. 


^. the arc,AOB of the circle passing through A, 0, B is 


the locus of the point O. 

Ех. 25. АВС is an equilateral triangle inscribed in a circle 
If P be any point on the arc BC opposite to A, show that 
AP —BP CP. (C. U. 1939] 


Let ABC be an equilateral triangle inscribed in a circle, 
Let P be any point on the arc 
BC. To prove that AP=PB+PC. 

From AP cut off AO equal to PC. 
Join Bo, BP and ЕР. 

Proof: In the А” АВО, BPC, 
Ao=Pc, АВ=ВС and /ВАО 
= /ВСР (angles at the circum- 
ference standing on the same arc), Fig. 69 
с. BO=BP. г. ZBOP— ZBPO = ZACB (angles at the circum- 


ference standing on the same arc.)=60°. 2. / ОВР=60°= ив 
ВР=РО. “.AP=BP-+PC, ОР 
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Ex.26 If a circle can be described about a parallelogram, 
the parallelogram must be a rectangle. ІС. U. 1915, 20] 
The parallelogram being cyclic, the sum of its two 
Opposite angles is two tight angles. Again, the opposite 
angles of a Parallelogram are equal, 
cyclic parallelogram is а right angle. 
the cyclic parallelogram must be a rectangle, 
20. Theorem—(i) The opposite 
quadrilateral are supplementary. (ii) Its converse theorem. 
Ех. 27, АВС is an isosceles triangle and XY is drawn 
parallel to the base Bc cutting the sides in x and y ; Show that 
В, С, X, Y are concyclic, [C. О. 248, Sup. 3 A. U. 1931] 
XY 1 BC, 2 АХҮ = corresponding ZB=/c 


ZB= ZC inthe isosceles A), 
ZAXY+ ZBXY=2 rt. angles, ZBXY 4- же 


—2rt.angles, .. вхус is a cyclic quadrilateral. 
B, €, X. Y are concyclic. 


each angle of a 


angles of a cyclic 


Ex.28. A triangle is inscribed ina circle ` Show that the 
angles in the three segments exterior to the triangle are together 
equal to four right-angles. 

Let ДАВС be’ inscribed in a circle, 
sum of the three angles in the segment 
exterior to the triangle —4 rt, angles, 

Join AP, BP, AQ, СО, BR, св, 

Proof: “7: АРВС is a cyclic quadrilatera] 

^ ДР ZAcB=2 rt. angles. 
Similarly, ZQ- Z ABC—2rt, angles 
and ZR+ &ВАС=2 rt. angles, Q 

Adding the results we have 


СР ZQ-- ZR4- Z ABC-4- ZBCA 
+ ZCAB=6 rt, angles, 


To prove that the 
S APB, AQC and BRC 


8 С 
But /Авс+ ZBCA+ ZCAB of T 
the AABc=2 rt, angles, : 
LPH Zea ин Pig, 70 


—6 rt. angles- 2 Tt. angles 4 rt. angles 


V4 
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Ex. 29. Prove that the internal bisector of any angle of a 
cyclic quadrilateral and the external bisector of the opposite 
angle intersect on the circle. (С. U. 1924; D. B. '36] 

Let ABCD be a cyclic quadrilateral То prove that the 
internal bisector of ZB and the external bisector of the 
opposite ZD will intersect at a point on the circle. Let the 
internal bisector BE of ZB intersect the circumference at E. 


Join ED and produce CD to F. 


Proof: 7: EBCD isa cyclic quadrilateral, 
^. Z EDF — interior opposite / EBC. А С 
Again ZEDA= / АВЕ (angles at 
the O^* on the same arc AE). 
ZABE= / СВЕ (Бу hypothesis), 


ZADE= / ЕРЕ, fo TELS с 
the bisector of the ZADF, ie, ED E 
is the external bisector of Z АРС. D 
2. the internal bisector of ZB E 
Fig. 71 


and the external bisector of the 
opposite ZD intersect at E on the circle. 
Ex. 30. Prove that the internal bisectors of the angles of 
any quadrilateral form a cyclic quadrilateral, [C. U. 1925) 
Let the internal bisectors of the angles of the quadrila- 
teral ABCD form the quadrilateral ОРОК. 
To prove that ОРОВ is a cyclic quadrilateral. 
Proof: In the AoBC, Z0+42B+42ZC=2 rt. angles, 


In the Даяр, да+} А+ 40 A 

=2 rt. angles. © ZO+ZQ+ D 

%2А--1/в-Е427с-Ғ34р-4го 3” i 

angles. ЖУЗ 
But /А+ ZBt- ZC ZD—Árt. Б 


angles, ',.17A41Z8cTÀ4)ZCtÀiZD 
—2 rt. angles. 

Z0-- Za=2 rt. angles. 

OPQR is a cyclic quadrilateral. 


Eng. Core (G)—5 
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Ex. 31. Find the locus of the middle points of all chords of 
a circle which pass through a fixed point. 


Let О be the centre of the circle and P be any fixed pt. 
within it. So OP isa fixed st. line. To find the locus of 
the middle points of all chords which pass through P. Draw 
any chord AB through P and let R be its middle point. Join 


OP and ов. OR is the line joining the centre and the 
middle point of the chord, .', ORLAB. 


7% OP subtends а rt. angle at R and it is true for every 
chord passing through P. ~. ifa circle be drawn with ОР 
as diameter, it will pass through each similar rt, angles, i.e., 
through the middle pts. of the chords. 

This circle is the required locus. 

If P be outside the circle, the arc of that circle which is 
within the given circle will be the required locus, 

Ex. 32. 
circles straig 
the other at 


Through each of the points of intersection of two 
ht lines are drawn, cutting one circle at ^ and Band 
€ and D. Prove that ^B is parallel to со. [C.U. 1911] 
Let two circles intersect at P and R. 


Let the lines Ac and Bp drawn through P and R intersect 
the two circles at ^, C and B, D res 


Pectively. Prove that 
AB ІІ CD. 
Proof: Join AB, PR, CD. 
`7 ABRP isa cyclic quadrilateral, 
ZA+ Z PRB—2 rt, angles. 
Again, the external ZPRB of 
the cyclic quadrilateral PRDC =the 


A 


interior Opposite /с. 8 ч 
ZA+ ZC-—2 rt, angles. В 
АВ I CD, Fig. 73 
Ex. 38. Finda point within a triangle so that the angles 
subtended at it by the sides of the triangle may be equal. 


To find a Pt. within the ДАВС so t 


hat the angles 
tended at it by ^B, AC and BC are equal. 


sub 
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Draw two equilateral triangles ABE and ACD on AB 
and АС. 
Draw two circumcircles of the A* ABE, ACD. Let them 
intersect at О within the A АВС. Then О is the required point. 
Proof: Join AO, BO, CO. 
` ADCO is a cyclic quadrilateral, E 
ZAoc+ Z D - 180". GR 
But ZD=60° (being an angle | 
ОЁ an equilateral triangle) ; LA 
B 


Z ^oc —120*. 
Similarly / АОВ =120°, c 
`.` the sum of the three angles Fig. 74 
at O=4 rt. angles=360°, .. the remaining /ВОС=120°. 


«. АВ, BC and CA subtend equal angles at О. 
Ex. 34. ABCD is a quadrilateral in which а pair of opposite 


angles are supplementary. If AC bisects the ZBAD, show that 
BC-— CD. [D. B. 1930] 


Let ABCD be a quadrilateral in which ZA-- ZC=2 rt. 
angles and the diagonal АС bisects Z BAD. 

To prove that BC — CD. 

Proof: `` ZA-4-Z6-2 rt.angles, 

the quadrilateral is cyclic. 
ZBAC= ZDAC, .. arc BC=arc CD. 

Again, '' arc BC= arc CD, chord BC = chord ср. 

21. Theorem-— The angle in a semi-circle is a right 
angle. 

Ex.85. A variable st. line passes through a fixed pt. Find 
the locus of the foot of the perpendicular drawn to it from 
‘another fixed point. 

I et P and а be two fixed points and let PR beany st. line 
drawn through P. From а draw QO1PR. То find the 
locus of o. Join ОР. Panda being fixed pts., QP is a fixed 
st. line and ОР subtends а rt. angle at O. It is true for all 
Positions of PR. the circle drawn on ОР as diameter 


is the required locus. 
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Ex. 86. Circles described оп any two sides of a triangle as 
diameters intersect on the third side. 


To prove that circles described on any two sides of the 
ДАВС as diameters intersect on the third side, 

Let the circle drawn on AB as diameter intersect BC Ой 
BC produced at D. Join AD, Z ADB being in a semicircle is 
aright angle. ‚', /ADC—1 rt. angle, 

^ the circle drawn on АС as 
the right-angular point p. 
and AC as diameters will 
third side Bo, 


Ex. 37. The internal and external bisectors of the vertical 


angle of a triangle meet the circum-circle in Р and а. Show 
that Ра is a diameter of the circle, 


Let the AABC be inscribed in a 
be Tespectively the internal 
ZA. To prove that PQ is a di 


Proof: Api ад АО аге Iespectively the internal 
and external bisectors o£ the ZA, 22 PAQ=1 rt. angle and 


‚'. 16 must be an angle ina semi-circle, PQ is a diameter. 


Ex. 38. If the bisectors of any two opposite angles of 4 
Cyclic quadrilateral cut the circle, the straight line joining the 
points of intersection is а diameter of the circle, 

Let ABCD be a cyclic quadrilateral, Let the bisector BP 
of the ZB andthe bisector ра of the 
£D intersect the circle at p and а. То 
Prove that PQ isa diameter, 

Join Ba and Pa. 


diameter will pass through 
the two circles drawn on АВ 
intersect each other at D on the 


circle and let AP and АО 


and external bisectors of the 
ameter, 


P 


Proof: /овс= ZQDC (angles at 
the Circumference on the same arc ) в 
=% ZADC and LPBC=}/ Авс (hyp.) 
-. the whole £PBO-1(z7ADc.- Z ABC) ira 
—1X2 rt, angles (= ABCD is a cyclic - Fig. 75 " 
quadrilateral)=1 rt, angle. ZPBa being one rt. angle, it 18 
an angle in a semicircle. 7, ро is a diameter of the circle4 ^'- 


C А ee іі ре 
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Ex.39. If two circles cut one another at ^ and B and from 
^ diameters AP and AQ are drawn, one in each circle, show that 
P, B and О are collinear. 

Letthe two circles cut one another at A and B. AP and 
AQ are two diameters of the twocircles. To prove that P, в 
and а are іп one st. line. Join PB, ОВ and AB. 


Proof: “7 APisadiameter, /, /АВР=1 rt, angle, 
Similarly, ZABQ=1 right angle. 
^ ^ ФАВР+ ZABQ-2 rt. angles, 
”. PB and ОВ are in the same st. line. 
P, Band О are collinear, 


Ех. 40. Two equal circles intersect at A and B, and through 
A any straight line PAQ is drawn terminated by the circumfer- 
ences. Show that BP — BO. 


Let the two equal circles intersect at A and В and let a 
st. line PAQ cut the circles at P and a. 

To prove that BP —8Q. 

Proof: Join РВ апа во. '. the circles are equal, 

/. the two arcs (AB) cut off by them are equal, 

^ £ZP-2Z0Q, .. BP-BQ. 


Ex. 41. The sum of the arcs, intercepted by any two 
Chords of a circle perpendicular to each other, is equal to half 


the circumference. } 
Let the two chords AB and CD be perpendicular to each 


Other and intersect at P. | 
To prove that the arc АС- Ве arc BD = half circumference. 
Through D draw DE parallel to AB to cut the circle at E, 
Proof: ',' the chords DE and AB are parallel, 


/. the arc DB —the arc AE. 

-. the arc АС+ ће arc BD =the arc CAE. 

Again, / р —corresponding Z APC- 1 right angle. 
и. ZDisina semi-circle, 


-. the arc CAE =half the circumference, i.e., 
the arc АС +the arc BD =half the circumference. 
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22. Theorem—The tangent at any point of a circle is 
perpendicular to the radius through the point. 


Ex. 42, All chords of a circle which touch a concentric 
circle are equal and are bisected at the point of contact. 

Let O be the centre of two concentric circles ABC and 
POR and let any two chords AB and CD of the circle ABC 
touch the circle Раю at P and Q. 


To prove that AB-— CD and АВ and CD are bisected at P 
and Q respectively, 

Proof: Join ОР and оо. " ОР is a radius drawn 
through the Point of contact of the 


tangent AB, ,', ОР1АВ, 


Similarly, oa1cp. Again, ОР-ОО 4 o 
(radii of the same circle), 


7. AB and CD are equidistant from 


the centre О, ~, AB— Cp, 2M 
Again, OP and оа drawn from the n 


centre О are perp. to chords ^B and ср, UG 
“+ AB and CD are bisected at P and о. Fig. 76 
Ех. 48, 


Find the locus of a point from which the tangents 
ven circle are of given length, 
[C. U. '22, 39; с. И. '49] 


nd О be the centre of the 
r. 


drawn to a gi 


Let 1 be the given length а 

given circle of which the radius is 
Let T be a point so that the tangents drawn from T to the 

circle are equal tol, То find the locus o£ the point T. 

Construction : Take any radius op and draw PT.LOF 
at P. Let PT be equal tol. The 
circle drawn with centre O and 
radius OT is the required locus, 

Proof Join OT. ° рт 
perp, to the radius OP at P, 

V РТ isa tangent to the circle. 1 
Now, OT? =0р2 + p72 i 

(7 ZP=1 rt, angle)= ,2 +12, 


is | 


GEOMETRY 71 


OT — Vr? +12 =a constant quantity. 

the point T is always equidistant from the centre О. 
the circle drawn with centre O and with radius oT 

(i е, УЗ is the required locus. 


Ex.44. The angle contained by the segment ABC ofa 
circle is half of a right angle. Prove that the tangent at ^ and 
C are at right angles to one another. (A. U. 1934] 

Let the ДАВС in the segment ABC of the circle be half 
of a right angle. Let O be the centre and let the tangents 
АР and CP at A and C intersect at Р, 


To prove that ZP=1 right angle. 


Proof: Join AO and co. The ХАОС at the centre 
=22ZB at the circumference standing on the same arc AC 
=1 rt. angle. 

+ ОА and ОС are radii passing through the points of 
contact, .. ZOAP and ZOCP are each a rt. angle. 

Now, in the quadrilateral OAPC each of the angles Z0, 
ZA and Zc is aright angle, .. the fourth ZP is also a 
right angle. 

Ex. 45. In the greater of two concentric circles chords АВ 
and AC are drawn to touch the inner circle at P and о. Show 
that РО=$вс. : 

Let о be the centre of the two concentric circles. Let 
the chords AB and AC of the greater circle touch the smaller 
circle at P and a. 

To prove that РО={ВС. 

Join вс, Pa, ОР, oa. 

Proof: ОР being a radius through 
the point of contact, OP.LAB. Similarly, 
Calac, ; P and а are the middle 
Points of the chords AB and CD. 


*. PQ is half the base BC of the ДАВС. 
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Ex. 46. AB is adiameter of a circle, and AC a tangent at 
А equal to АВ; cB is joined cutting the circle in D ; show that 
CB is bisected in D and Ap =1вс. [C. U] 


Let AB be a diameter of the given circle. АС is a 
tangent to the circle and AC =AB, 
at D. 


To prove that св is bisected at p 
and AD—jBc. Join AD. 
Proof: /Арв-1 rt. angle being 


in the semi-circle, 7, 7 ADC=1 right 
angle, 


Join св cutting the circle 


In the A* Apc and ADB, 


ZADC= / ADB (rt. angles ), AC=AB 
and AD is common to both. 
“ ААрС=ДАРВ, > cp =вр, 
ie., CB is bisected at D. Again, '; Ag is Fig. 79 
а diameter from the 


Point of contact, ~, ZBAC=1 rt. angle. 
АО is the st, line which joins the right angle to the middle 
point D of the hypotenuse BC, ., ^D — Jac, 


Ex. 47. The tangents to a circle at the extremities of a 
chord include an angle double of that 


between the chord and the 
diameter through either point of contact, 


Let O be the centre of a circle and Pq b 


@achord, AP 
and AQ are two tangents at P and Q. 


POR is a diameter 
passing through P. 
To prove that Z^-7270PQ, 
Join oo. 9 
Proof : 


OP and Оа are radii 
nts of contact, 
>. бОРА= ZOQA-]1r 


from the poi 


t. angle, 
"^ <оға- ағар Zoap+ р A 
les= ДА Ара 


Fig. 80 
) &ОРа+ Zoap, "S oP-oQ, 
+“ ZORQ= бану» £^-— ZOPQ+ /оор=2/ оро. 
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Ех. 48. Ifthe circumference of a circle is divided into 
three equal arcs, the tangents drawn to the circle at the points of 
section form an equilateral triangle. [C. U. 29] 

Let the circumference of the circle whose centre iso 
be divided into three equal parts at the points D, E and F. 


Draw tangents AB, BC and CA at the points D, E and F 
respectively so as to form the A АВС. 
To prove that ABC is an equilateral triangle. 


Proof: 7: the arcs DE, EF and FD are equal, ,‘, the 
angles at the centre standing on them are all equal, 
ie, ZDOE= ZEOF= ZFOD =} of 
4 те. angles=120° (^^ the angles 
at the pt. о=360°.) 

Now, in the  quadrilateral 
ADOF, ZD=ZF=1 right angle 
(2 OD, OF are radii drawn from 
the pts. of contact. ), 

Л ZA+ ZDOF —2 rt. angles 
=180°. Fig. 81 

But /роЕ=120°, ~. ZA=60°. Similarly, it can be 
proved that ZB =60° and Zc-— 60°, 

S ZA=ZB=ZC.. .. АВ-ВС-СА. 

1. ЛАВС is an equilateral triangle. 

23. ГҺһеогеш--ІҒ two tangents are 
from an external point, they are equal 
angles at the centre. D Quer T4 

i h externally a and а straig 

Ex. 49. Two circles touc R Ter Dene ded Rent 


line touches the circles at B and C. [C.U. 1913) 


angle, 
Let two circles touch each other externally at A. Let 


em atB and C. Join AB 


drawn to a circle 
and subtend equal 


their common tangent BC touch th 
and АС. To prove that ZBAC —1 rt. 
angle. Let AP be the common В P 
tangent to the two circles at ^ to NZ 


cut BC at P, А 
Proof: 77 PAandPBare,two 


tangents from the same point P to 


ig. 82 
the same circle, /. РВ = РА. Fig. 82 
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- LPBA= ZPAB. Similarly, PA— PC and ZPCA= Z PAC. 
in the ДАВС, the whole ZBAc— ZABC+ Z ACB 
=} of 2 rt. angles=1 rt, angle. 

Ex. £0. Two parallel tangents to a circle intercept on any 
third tangent a segment which subtends a right angle at the 
centre. [D. B. 1929 ; B. U.] 

Let AP and ВЕ be two parallel tangents touching the 
circle at A andB. Leta third tangent РЕ touch the circle 
at T and cut AP and BR at p and 
R. Join OP and oR. 


A P 
To prove that Z POR=1 ге, angle. 
Join ОА, oT and OB. 
Proof: In theA*Poa andPor, T 
£A- Ит (rt. angles), ОА=ОТ 
and the hypotenuse ОР is common, ERG 
ZAPO= Z ТРО, Fig. 83 


16, СОРТ =} ДАРТ. Similarly, 


у ZORT-l7sRT. 
СОРА ZORP AZ APRA. ВВР) =) of 2 rt, angles 


s. rt, angle (^ AP | BR, ^. ФАРБ BRP =2 right angles). 
"^ the remaining Z Pom of the AoPR =] right angle, 
Ex. 51, ОА 


Panda. Join the 


anda. То Prove that ZPCQ is © 


Constant, Join CB, CA and cr, с 9 
Proof: ·· PA and PT are two 
tangents drawn from Р, E 
^^ LAcp= етер, US А 
е, ‚ РСТ =] Z ACT, Fig. 84 
Similarly, / аст-4 ивст. | 
the w 


hole 7 peg 3(LACT+ Z BCT)—3 (АСВ. 
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Now, 7: OA, OB аге two fixed tangents, 
г. Aand В are two fixed points. .. /АСВ is constant. 


2. ZPca(i.e., $ / АСВ) is constant. 

Ex. 52. Іп апу quadrilateral circumscribed about a circle 
the sum of one pair of opposite sides is equal to the sum of the 
other pair. [C. U. 1931] 

Let the sides of the quadrilateral ABCD touch the given 
circle at P, Q, R, S. To prove that AB--CD = AD - ВС. 

Proof: 7) АР and AS аге two tangents to the circle 
from the point A, .. AP=AS. 

Similarly, BP 2 BQ, CR- CO, DR— DS, 

5 AP+BP+CR+DR=AS+BQ+CQ+DS 

i.e., AB-FCD — AD + ВС. 

Ex. 58. Prove that rhombus is the only parallelogram that 


can be circumscribed about a circle. 


[ Hints: 7) ABCD isa par", -. AD—BC and AB=CD. 
Again, AB-- DC AD +ВС ( vide example No. 52 ). 
1. 2AB=2BC. .. АВ=ВС. all sides of the ра!” 


are equal, .. it isa rhombus. 1 

Ex. 54. If a quadrilateral is described about a circle the 
angles subtended at the centre by any two opposite sides are 
supplementar y. (B. U. 1935] 

[ Hints: Draw the figure as in example 52. Suppose, 
O to be the centre of the circle. Join the pts. A, P, B, Q, C, 
R, D, S to the point О. ‘’ АР and AS are tangents, 
1 ZAOS-ZAOP. Similarly, ZDOS— DOR, 

Zcoa=Zcor, /воа= ZBOP. /. ZAOS+ ZDOS 
+ Zcoa+ ZBoa- ZAOP+ ZBOP+ ZDOR+ ZCOR, 

ie. ZAOD+ ZB0C= /АОВ+ ZcoD=4 of 4rt. angles 
=2 rt. angles. 

Ex. 55. If the sum of one pair of opposite sides of a 
quadrilateral is equal to the sum of the other pair, prove that 


the quadrilateral can be circumscibed about a circle. 
Let AB--CD—AD-BC in the quadrilateral ABCD. To 


prove that a circle can be drawn within the quadrilateral 
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ABCD touching its sides, Let Ao and во bisect the ZA and 
£B, intersecting each other at the pt. О. From О draw ОР, 
ОО, OS perp. to AB, BC, AD respectively. 

" AO is the bisector of ZA, .’. ОР-ов. 

Similarly, OP=0Q, .’, оР=оа=оз, 

Now, the circle drawn with centre О and radius ОР will 
touch the sides AB, ВС and Ap at P, О and S, for the radii 
OP, OQ. OS are Perps. to the sides at those Points. 

If the circle do not touch the side CD, suppose DR to be 
a tangent to this circle and let it cut BC at R, 

`.` the circle touches the sides of the quadrilateral ABRD, 
=. AB+DR=AD+BR---(1) and ^B-FDC—AD--Bc (Бур.)..-(2), 

Now, subtracting (1) from (2) we have рс DR-—BC-BR 
= КС, i е, in the ARDC the difference ОЁ two sides is 


^. the circle 


Ex. 56. Dray 4 cir 
intersecting Straight lines, 

Let AX and ay 
the given radius, 
that AR=r, 


cle of given radius to touch two 


be two intersecting Straight lines and r be 
Bisect ZA Y АО, Draw ARLAX so 
From R draw RO par! to ax cutting Ao at o. 


Draw oP Lax and oauay, Now, the circle drawn with 
Centre O and with tadius OP wil] 


Y 
be the required circle, Q 
Proof: °° ^O bisects ZA, Ax 
r|R 
'+ OP=0Q and they are Perp, ү@ 
to AX and ay, + The circle Zee 
drawn with centre О and with 4 


AY Tespectively at those 
`.` APOR isa рат", 
(№. в. Th 
three circles, ] 
24. Theorem—] 
lies on the straight 


e. OP=AR=y, 


ere may be four Such circles. Draw the other 


Е two Circles touch, the 


Point of contact 
line throug 


h their centres, 
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Ех. 57. Two circles touch externally, and through the 
point of contact a straight line is drawn terminated by the 
circumferences, show that the tangents at its extremities are 
parallel. 

Let the two circles whose centres are A and B touch 
externally at P. А st. line RPQ is drawn through P to cut 
the circles at Rand a. At R and T 
Q, RS and QT are drawn tangents 
tothe two circles. To prove that А. 
RS |І QT. Join AR, AP, BP, ВО. 

Proof: The centres A and B ZA 
and the point of contact P are in R 
the same st. line. 7) AR=AP, 5 

Z ARP = Z APR = vertically Fig. 86 
opp.ZBPQ- ZBQP (`: BP-BQ) Again, RS is a tangent 
md AR is a radius passing through the point of contact, 

Z ARS =1 rt. angle. Similarly, ZBQT=1 rt. angle. 
Z ARS /ват, but Z ARP = С ВОР, 
Z PRS- Z Рат, but they are alternate angles, 

^  RSI QT. 

Ex.58. D,E,F are the middle points of the sides of a 
triangle and P is the foot of the perpendicular let fall from one 
vertex on the opposite side. Show that P, D, E, F are concyclic. 
[ C. U. 43 ; D. B. '27,729,37 ] 


Proof: Join EF, FD and ЕР. “ E is the middle point 


of the hypotenuse AC of the right- A 
angled A АРС, .. EP=}AC= ЕС. 
ZEPC- LEOP. 5 Е 
Now, EF joining the middle 
i ! to. DC. 
pts. of AB and AC is par Р и 


Similarly, FD |І EC. 

2 DCEF is a par". 

C ZEPC-Z0C-ZbFE. 
Zepp+ Z EPC- 2 rt. angles, 

‘| ZEPD-4- ZEFD=art. angles. ,", P,D,E,F are concyclic, 


Fig. 87 
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Ех. 59. Of alltriangles standing on the same base and 
having the same vertical angle, show that the isosceles is that 
which has the greatest area. [ C. U. 1941] 


Let ABC be an isosceles triangle and pac any other 
triangle on the base BC and let the vertical ZA and ZD of 
the triangles be equal 


To prove that AABC>ADBC, Draw AP and ро perp. 
to BC from A and D. 


Proof. 7) the angles at A and D on the base BC are 
equal, ~. А,В, C, D are concyclic, 
the base from the vertex of an 
isosceles triangle, .. it bisects 
the base BC. /. AP passes through 
the centre. Now draw ARLAP, 
then AR is a tangent to the circle, 

every pt.on AR except A js B 
outside the circle, if a perp. 
is drawn from any pt. on the 069 
on BC, it is less than AP, 


^P is drawn perp. on 
A R 


the area of a triangle = 
^s AABC2 ADBC. 


Ех. 60. ав, 4 diameter of a circle, is produced to meet 
the tangent at C in D. Show that LBDC+22B0D is a right 
angle, 


Let О be the midd 
of the circle, Join ос and BC, 


Proof. 7) ов- ОС, .. ZocB- 7 овс. 
In the Авор, the ext, £OBC- /всо-- ZBDC 


le point of AB, Then O is the centre 


Then (068+ /вср—2 


2 › 1.6.) the whole 7 OCD i я 
>. ZBDC+2 ивср = rt angle, 15 a rt. angle 
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Ex. 61. Show how to draw a tangent to a given circle 
parallel to a given straight line. How many such tangents are 
possible ? ECSRO 393) 

Let О be the centre of the circle and Ав any given 
st.line. To draw a tangent to the circle par! to AB. 

Construction: From O draw OM perp.to AB. Let OM 
or OM produced intersect the circle at P. At P draw 
PQLOP. Then РО is the required tangent. 

Proof: `` РО is perp. to the 
radius OP at P, .. PQ is а tangent. al |в 


Again, `` PQ and АВ are perp. to 

the same st. line OM, .. Pall AB. M 
PO produced can intersect the circle 

atanother pt. The tangent at that pt. 

is also par! to AB. Fig. 89 
2. Two such tangents can be drawn. 


Ex. 62. Show that all chords parallel to the tangent at any 
рі, of a circle are bisected by the radius through the point. 
ІС. U. 1918) 
Let O be the centre of the circle. Let PT be a tangent 
at the pt. P and CD be any chord par! to the tangent PT. 
To prove that the chord CD is bisected by the 
radius OP drawn from the pt. of contact. 


Proof. The radius OP drawn from the pt. of contact is 


perp, to the tangent PT. ' CD II PT, .'. OP is perp. to CD, 


"e to the chord CD from the centre, 


. OP is perp. 
1. ОР bisects CD. This is true for every chord раг! 


to the tangent PT. 
Ех. 63. Find the locus of the centres of circles which touch 


two concentric circles. (D. B. 1934) 
Let 0 be the centre of two concentric circles ABQ and 
CDR and let KROQ be апу circle touching the circles ABQ and 
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CDRatQandr, LetP be the centre of the circle КЕО. 
To find the locus of the pt. P. Join OR, PR, РО. 
"^ the circles CDR and ква touch each other at R, 

-. ОБР is the same st. line. 

Again, `7 the circles АВО and KRQ touch each other at Q, 
ОРО is the same st. line. ,', ORPQ isa st. line. 

Now, Ra-0a- on, 
PR=)RQ=}(0Q—or), 

"7 the two circles Ава and CDR 
are fixed, .. their radii ao and OR 
are constant. 

^ PR=a constant length. 

^ OP=OR+PR=a constant length, 

^. the circle drawn with centre О 5 
and with radius OP is the required locus Fig. 90 
of the pt. P. 


Ex. 64. Through a given point draw а chord in a circle 
equal to a given st. line. When does the Construction fail ? 

Let О be the centre and P be any fixed Pt. (within or 
Outside) the circle. Let l be the Biven st, line, 

To draw a chord through P equal tol. 

Construction : With centre A 


circle at B. Join AB. Then AB=], 


Draw oo148, With centre О and with radius oa draw 
a circle. Draw a tangent PT to that circle from p So that 


is cuts the given circle at C and p, Then CD is the required 
chord, ' 


Proof: АВ and CD are tan 


“+ OQLAB and OTICD. © :|gg. 
“+ the chord Єр = Ве chord AB =. 
ЛІ the given st. line be greater than the diameter of the 
circle, it is not Possible to draw such a chord, 
Again, if P be with 


in the Circle, it is not Possible to draw 
such a chord when th 


е given length is less than the chord 
through p Регр. to Op, 


gents to the inner circle, 
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Ех. 65. А straight rod of given length slides between two 
straight rulers placed at right angles to one another. Find the 
locus of its middle point. 

Suppose AB and Ac are two straight rulers placed 
at right angles and Pa а straight rod of given length sliding 
between them, its extremities being always on AB and CD. 

To find the locus of the middle point О of the rod Pa. 

Join AO, >: in every position of PQ, PAQ is a right- 
angled triangle, 

7. AO=4PQ=a constant length, i.e, О is always equidis- 
tant from A, ), the arc of the circle, drawn with centre 
Et iPa,that lies between AB and AC is the required 


Ex. 66. A and m are the centres of two fixed circles which 
touch internally, If P is the centre of any circle which touches 


the larger circle internally and the smaller externally prove that 
АР-Евр is constant. (D. B. 1935] 


Suppose A to be the centre of the greater circle which is 
touched internally by a smaller circle whose centre is В. 
et P be the centre of the third circle which touches the 
Circle (A) internally at С and the circle (8) externally at D. 

To prove that АР--ВР is constant. Letthe radii of the 
three circles be ri, го, and rs respectively. 

Proof: ** the second and third circles touch each 
Other at D, 


5 Л B, D, P are in the same 
8t. line 


126.) ВОР is a st. line. 
and the ү LAT. Again, '. the first Fd 
Mor. ird circles touch each other 
^ ++ APG is the same st. line. 

PEDE ecco -тҙ. Now, 

20 UT1 7 rgo то rg ri tre. 
are fi к first and the second circles , 

Fed, ory and то are fixed. Fig. 91 

^P BP is constant, 

Eng. Oore (G)—6 


* 
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Exercise 3 
1. Ifast. line cuts two concentric circles the parts of 
it intercepted between the circumferences are equal. 


tone another and make 
ght- line joining the centre to the 
point of intersection, they are equal, 


3. The join of the middle points of two parallel chords 
of a circle passes through the centre. 


4. Given the base and the vertical angle of a triangle, 
find the locus of its vertex, (С. Us 411] 


ДРВО is equilateral, 


[ Hints : Suppose о and R to 
Circles, -* each circle passes 
other, .’, their radii are equal. 


be the Centres of the two 
through the centre of the 
Join ^0, BO, AR, BR, RO, 


Now, АО=во=во “AR=BR (being equal radii), 


e AAOR is equilatera], 

Similarly, ZBOR=60°, 

Again, Z P at the circumferenc 
(both standing on the 
Proved that &а=60°. . the remaini 
^ APBQ is equilateral,] 


ZAOB= 120°, 


e=} ZAOB at the centre 
Same arc) = 60°, Similarly; it сап be 


ng ZPBQ=60°, 


common tangent is bis 


7 Тона side of 


a Cyclic 
exterior angle 


quadrilateral is produced, the 
is equal to th 


е Opposite interior angle of the 
quadrilateral, [D. B. '26] 
| 8. Ina Even circle draw 8 chord equa] tg a given st. 
line and Parallel to another, 


9. Find the locus ОЁ intersection of two st. lines which are 
at right angles and Pass through two fixed points, [С.Т]. 17] 
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10. Find the locus of the centres of circles of given 
radius which touch a given circle. 


11. Similar segments of circles on equal chords are equal 
to one another, 


(М.В. The Segments of a circle in which all angles are 
equal are similar segments of a circle.] 

1. А Circle is described on the hypotenuse of a right- 
angled triangle as diameter.’ Prove that the circle passes 
through the opposite angular point. [C. 0.227] 

13. Find the locus of the vertex of a triangle having 
given the base and the sum of the base angles. 

14. A circle is drawn on one of the equal sides of an 
isosceles triangle as diameter. Show that it passes through 
ше middle pt. of the base. 

15. Two circles that touch externally at a pt. have 
а common tangent Pa. Show that the line of centres 
of the Circles is a tangent to the circle drawn on PQ as 
diameter, 


16. Equilateral triangles are described on Ша н 
а triangle externally and circles аге circumscribe 4 M. 
C equilateral triangles. Prove that they аре me 
Ommon point. [C. U. 25. - 

7. АВ isa fixed chord of а given circle and P is any pt. 
9n the Circumference. Show that the bisector of the 4 ЖА 
ш through one or other of two fixed points. [С. U. '23] 

Circles are drawn with a fixed point as centre = 
tangents are drawn to them from another fixed point. Fin 
the locus of the points of contact of these tangents, 
19. ABcp isa parallelogram. The circle which passes 
through д and B cuts AD and BC at E and F. Prove that Е, Е, 
© an D are Cconcyclic. [B. U. 26] 
20. If in two circles equal chords subtend equal or 


8 3 ; 
oe Dlementary angles at the circumference, the circles are 
qual, * 


of 


c 
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21. Prove that, if two circles touch, the distance between 

their centres is equal to the sum or difference of their radii. 
ІС. U. *19] 

22. (a) Ifa circle can be described about a parallelo- 
gram, the parallelogram must be a rectangle. 

(b) The rectangle circumscribed abouta circle must be 
a square. 

23. AC and АВ are respectively a diameter and a chord 
of a circle, Tangents at A and B meetat О. Show that 
Z ADB —2 / ВАС, 

24, If a parallelogram can be ins 


Pt. of intersection of its diagonals must 
the circle, 


cribed in a circle, the 

be at the centre of 

(Cf. D. B. '48] 

whose diagonals AC and BD 
Cyclic is a rectangle. 

it is an angle in the semi- 


of a circle, Again, O is the 
O is the centre of t 


[ Let ABCD be a Cyclic par" 

intersect ato. The par" being 
ZBAD =] rt, angle. 

сие. |) "Bb. is а diameter 

middle point of BD, 


[ Hints: ир and (о at the ove 


Standing on the fixed 
атс ^B are constant, 


£B is constant, i 


Constant angle, 


ai.) ТА quadrilatera] 15 inscribed in a circle. Show that the 
sum of the angles in the four segments of the circle exterior 


to the quadrilateral is equal to six right angles. [C. U. 1887] 


28, Describe 4 Circle to touch two parallel straight lines 
anda transversal, 


[C. U. 1935] 

29. From a Pt. A, on the Circumference of a circle, AD is 
drawn perpendicular on a chord вс; if AE be the diameter 
through A, prove that Z BAD, EAC are equal, [C.U, 248, 49] 
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30. In an acute-angled triangle show that the perpendi- 
Culars drawn from the vertices to the opposite sides bisect 
the angles of the triangle formed by joining the feet of 
these Perpendiculars. 

3l. The sides АВ and DC of a cyclic quadrilateral ABCD 
are produced to meet in E. Prove that the triangle EBC, EAD 
are equiangular, 

[Hints : In the cyclic quadrilateral the exterior Z EBC 
= Interior opposite ZADE. Similarly ZECB= / ЕАР, and 
‘LE is common] 


32. Prove that non-parallel sides of a cyclic trapezium 
аге equa], [ 9.505525] 


33. Prove that if two tangents are drawn toa circle from 
ап externa] point, the line joining the point to the centre of 


the circle cuts the chord of contact at right angles. t. 
ГЕ. BaS 7B ЫШ] 


[ SOLUTION OF EXAMPLES ABOUT DIFFERENT 
KINDS OF CENTRES ] 
Ex.1. If o is the orthocentre of the triangle ABC, show that 
the angles вос, BAC are supplementary. ІС. U.’36] 
In the ДАВС, BE and CF are perp. respectively to AC 
and AB and they intersect each other at O. 


Then 0 is the orthocentre. 
To prove that /вос-- ZBAC 2 rt. angles. 


Proof : In the quadrilateral AEOF, ZE and ZF are each 
4 right angle; ,', ZFAE+ ZFOE=2 rt. angles; but ZFOE 
Vert, opp. /вос. :. /вАС+ ZBOC=2 rt. angles. 
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Ех, 2. If 0 be the orthocentre of a triangle ABC and if “a 
be produced to meet the circumcircle at P, show that OP is 
bisected at-right angles by Be, (C. U. 1944] 


O is the orthocentre of the Давс. Join BO and produce 
it to meet AC at E. Join AO and Produce it to meet BC at D 
and the citcumcircle at P, 


To prove that BC bisects ОР 


Proof: о being the orthocentre, ADLBC and BELAC, 
^ DOECisa cyclsc quadrilateral, A 
2. its exterior ZBOD — int, 


opp. А 
(с= 7p (being in the same segment GA » 
of the circle); Now, in the А% BPD Р с 
and воо, £P BOD, ZBDP= ивоо P/ 
(right angles) and Bp is common to ым 
both, .°, PD-— Do and the angles at D are Fig. 92 


Tt. angles... gc bisects OP at right angl 


Ex. 8. Prove that i 
are coincident, 


at rt. angles. 


es. 


^ an equilateral triangle |, s, о and а 


Let ABC be an equilateral triangle, 
incentre, citcumcentre, orthocentre 
coincident, ie., the same Point. 


To prove that its 
and centroid are 


perpendiculars meet at O. Then 0 is its orthocentre. AABD 
and ACAD are COngrüenfo( €" ZADE ZADC=1 rt, angle, 
АВ=АС, AD is common), ; AD js the bisector of Z BAC. 
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Similarly 

шады Е AP soe beans ef AARE and ZACB 
С dio. Mum Ae is the incentre cf the triangle. Agai 
median, Mn. a: congruent, BD=CD. .. f^ 7: 
E Soa. n cF are other two ЖЕ 
т чанини of the амана, Again, the medians 
the triangle, ars to the sides, О is the circumcentre of 


“+ in the equi i 
quilateral triangle !, S, O and G are coincident. 


Ex. 4 
‚ 4. ABG4 5 ; 
is a triangle, O is its orthocentre, and AK a 


* “diameter of th 
Фая, пе circumcircle. Show that BOCK is а parallelo 


Let 

BD a 

ato. The nd eu be perps. to AC and BA. Let them mect 
n O is the orthocentre. Let А 


^K be 
the di 
diameter of the circumcircle. ( 


Join 
BK, с 
а рат, к. To prove that BOCK is 
Proo Г >< 
Circle du „ ш being in а semi- [ieu 
right angle. С 


Ow. '" 
to Ap, » y KB and cE are both perP. 
и’. BKI CE. Fig. 93 


pun ‚воткс. г. BOC 
dt Ü on the sides of any riang 
triangles the E Cm and үйеме be inscribe 
form an io ines joining the centres 0 
Ti eral triangle. 
Sides а A? ABD, FB 
three aks asc, Let three circles be 
T s. Let their centres be P, Rand 0. 
d that АРКО is an equilateral triangle. 
ruction : Draw three circumcircles of the А” ABD, 


Kisa parallelogram. 

le three equilateral 
d in each of these 
f these circles will 


wn on the 


с, ЕАС аге dra 
d in those 


inscribe 
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Proof: The quadrilateral АОвр being Cyclic, 
240+ ZAOB=180°; but 
LD= 3c 27-2 AOB=120°, 
Again, P,R anda are also 
centres of the ciccumcircles, 
Ра, the line of centres, 
bisects their common chord 
AO at right angles at M, 
ZPMO=1 rt, angle. 


> 
Similarly, ZPNO=1 rt, A 
angle, p , 
in the quadrilateral Fig. 94 4 


PMON, ZP-- имом 7180, but ZMoNn=120° ( proved ), 
“ ZP=60° Similarly, it can be Proved that /о- 60°, 
ZR=60° . PR=RQ=op, 

PRO is an equilateral triangle, 


Ex. 6. Given the base and the vertical а 


ngle of a triangle, 
find the locus of its orthocentre, 


The base Bc and t 


he vertical ZA of 
fixed. To find the loc 


Us of the point о. 
ZF and ZE of the quadrilatera 

right angle, г. Z FOE+ ZA=2 rt, an, 
^  ZFOE is Constant, 


the triangle are 


1 AFoE are each a 
gles, but Z A is constant. 
* ZBoc= ZFOE-a constant. 

“ ZBoc subtended by the base BC at the othocentre 
O is Constant, 


“the arc BOC of the circle 


passing through В, О, C is 
the locus of the pt, o, 


Ex. 7. Given the base 


and the vertical angle of a triangle, 
find the locus of its inc 


entre, ГС. U. ^19] 
Suppose the base вс and the vertical ZA of the AABC 
to be fixed. The bisectors gj and Cl of the ив and /с 


t 


т 
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intersect each other at 1. To find the locus of the 
Incentre 1, 
^ In the Дас, двс дв Z6=180°--+-(1) and in 
he AABO, 3 ZA-HL B+} Z6 -90"...(2). 

Subtracting (2) from (1) we have ZBIC-3ZA= 90°, 

^^ &в1с=90°++4/А=а constant quantity (*,' ZA is 
Constant ), the fixed base BC subtends a constant Z BIC 
at the pt.1, 2. the arc BIC of the circle passing through 
В, 1, С is the locus of the incentre |. 


` A, t ; 

. . Ex.8. Given the base and the vertical angle of a triangle, 
find the locus of its centroid. 

{ the A ABC are given. 


The base вс and the vertical ZA 0 
fan are To find the locus 


The medians BE and CF intersect at G. 
9f the centroid а. 

Draw ар and GK par’ respectively 
to meet BC at P and к. Z@PK=correspon 


to AB and AC 
ding ZABC and 


< ОКР = corresponding ACB. A 
С. ZPak= ZA=a constant angle. 
5 Again, `7 the medians of a triangle Е Е 
intersect at a point of trisection, 
D =4 
> Е К „© 
" арпвкЕ, 2. ВР=38С. 
PK=4BC. Fig. 95 


Similarly, ко={ов, г. 
Now, -: вапіс are fixed points, .. РК is always of 


Constant length and it subtends а constant angle at G. 


^. the arc Pak of the segment of the circle containing 


£G or ZA on the st. line PK is the required locus. 


CONSTRUCTION OF TRIANGLES 


UN. B. Construction of triangles involving their areas, 
5 А р“ 5 

has already been dealt with, In questions in which*The trace 
29 : еѕ 

of construction only are required "—you are to give all trac 


of construction only, but no statement of construction and 


proof, If there be no such restriction, you are to give both 
the statement of construction and proof, ] 

Ex.1. Construct a right-angled triangle, having given the . 
hypotenuse 


and the sum of the remaining sides. [6.072201 
Let h be the hypotenuse and AP the sum of the remaining 
sides, At p draw /АРВ= 45°, With centre А and with 


radius h draw an are of a circle cutting PB at B. 
BCLAP, and join АВ. 


Proof : 
S. ВС=рс. . 


Draw 
Then ABC is the required triangle, 


<с-90% and Z Р=45°, 
AC-FBC- AC--PC and AB=h, 
Ex.2. Construct а right- 
hypotenuse and the difference o 


Let h be the hypotenuse and AP the difference of the 
Other two sides, Produce Ар 


and at P draw £CPB-—45., With 
centre A апа radius h 
to cut PB at В, 


ZPBc=45", 
angled triangle having given the 


f the other two sides, 


draw an arc 
Draw BCLAP, 


Now, ABC is the required 
triangle, 
Proof: ^: von 90° and Fig, 96 
40РВ= 45°, 2РВС= 45° - ВС=РС, 
АС-ВС-АС-РС- AP, and the hypotenuse aB =h. 
Ex, 3. 


Construct an isosceles right-angled triangle, 
t of the hypotenuse and one side. 

Suppose, ax to b 
side, Draw ZXAB 


having 
бітеп the sy 


ethe sum of the hypotenuse and one 
=45° at A and Zaxp =221° at x, 
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^ Let AB and хв intersect each other at B. At B draw 
XBC= ZAXB—22Y. Let ВС cut AX at C. АВС із the 
required triangle. 
Proof: ИвсА= Zx+ ZxBe-—45 and Z 4-45". 
Z АВС =90° and АВ=ВС. 
¿X= ихвс, .. XC=BC, .. АСЪВС= АХ. 
В Ех. 4. Construct а right-angled triangle having given the 
‘Ypotenuse and the perpendicular from the right angle on it. 
à Hints: AB is the given hypotenuse and h the perpen- 
icular drawn from the rt. angle on АВ. Draw а semi- 
circle on АВ as diameter. At А draw АХІАВ and make 
AX=h. From x draw XCI AB to cut the semi-circle 
at © and D. Now, АОВ and ADB are the required 
triangles, 
Proof: Draw CMLAS. 
f CM=ax=hand ZAcB=1 rt. angle, 
Circle, 1 
Ex. 5. Draw an isosceles triangle having gi 
the vertical angle. 
Let AB be the given base and 


Then AMCX is a rectangle, 
being in a semi- 


ven the base and 


ZPxY the given vertical 


angle, 
: XR 
Construction: Produce PX to R and bisect the ZY 
P 9X. At A and B draw € 
gie and ZABC equal to а 
in RXQ. Let ac and BC Y 
is m асс. Then ABC 
е required triangle. 
Proof 2 os ДА ДВ, в R X ek 2 
^*^ Aceno, Fig. 97 
ДА ZB--Z0-180 and 


Lyx ДАВС is isosceles, 
XR+ Z yxp —180*, But ZA+ ZB= ZYXR, /, C= ZPXY. 
irs 6. Construct an isosceles triangle having given the base 
From € sum of one of the equal sides and the perpendicular 
the vertex to the base. (С. 0.7421 


on it draw DALP 
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Let AB the base and hthe 
and the Perpendicular from P 
the vertex to the base. | Д 

Construction : Draw pP, жа 
the perp. bisector of AB and 
let DP =}, Join AP and at 
^ draw Ирас £P. - Let 
AC cut PD at C. Join Bc. 
Then ABC is the required 
triangle. 

Proof: · pp isthe perp. 
bisector of АВ Ас-вс, 


- <P= (РАС, “e АСЕРС, 


sum of one of the equal sides 


Fig. 98 
AABC is isosceles, 


from one of th j 
Draw any equilat 


=the given length of the perp. 
cut AP at B and AQ at C. ABC 
is the required triangle, ] 

Ex. 8, Consiruc 
equal to two given а; 


on the base equal а given line, 


В 


Fig. 99 
Take any st. lin 
9, Let DA=h 


D C Q 
Construction | е PO and at any pt. D 
and draw Ear || РО. 
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At ^ on EF draw ZEAB = ZX and ДЕАС= ZY. Let AB and 
AC cut Ра ав апі с. Then ABC is the required triangle. 

Proof: ©7 EFI Pa. Г. ZABC=alternate ZEAB= ZX 
and /Асв= alt, ZCAF = ZY, and the perp. AD =h. 

Ex.9. Construct a triangle having given the base, the 
median which bisects the base and the altitude. 

[Hints: Draw ОР perp. bisector of the base ВС and let 
BP =the given perp. h. Draw ЕРО 1 ВС. Draw an arc of a 
circle with centre D, middle pt. of BC, and with radius m, the 
Біуеп median, Let the arc cut EQat А. Join AB and АС. 
Then Авс is the required triangle.] 

Ex. 10. Construct a triangle having given two angles and 
гс. U. "38, 40 ; D.B. *39] 


4 side opposite to one of them. 
angles and a be the 


Let ZA and ZB be the two given : 
given side opposite to ZA. To draw the triangle. | 

Construction: Cut off ВС--а from any st. line BD. At 
c draw ZDCE= ZB and 
£ECA-— ZA, At B draw 
<CBA= ив, Let BA 
cut CA at A, Then 
АВС is the required 
triangle, 

Proof: The exterior 
£ ACD = Z АВС ZBAC, 
but ZAaBc= ZB= ZECD, 

Ex. 11, Construct a triangle having given the base, опе of 


the angles t f the remaining sides. 
t d the sum о 
at the base an [D. 8,748: C. U. '20] 


Fig. 100 
5 ZBAC= [АСЕ = ZA and Вс-а. 


Let @ be the base, K the sum of the remaining sides and 
, 


Bat angle at the base. 

Construction : Take the base ВС=а. At B draw 
< сво = ZB. Let Bp=K. Join DC and at С draw 
<DCAS Zopa. Let cA cut BD at A. Then ABC is the 


Tequired triangle. 
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Proof: С) /дср= ZADG, /. AC—AD, 
AB+AC=BD=k, 


Ex. 12. Construct а triangle having given the base, the 


difference of the other sides and an angle opposite to one of 
them, 


[ Hints: Let BC be the base, Draw ZcBA —the given 
angle. From BA cut off BD equal to the difference of the 
other two given Sides. Join cp, Draw ZDCA= Z CDA. 
is the required triangle. 
V LADC= ZAGD, ,', AD=AC, /, AB- AC— AB Ар =BD.] 


DN, B. If the given angle be Obtuse, then from AB 
Produced cut off Bp equal to the difference of the sides. ] 


Ex. 13. Construct а triangle having given the perimeter and 
the angles at the base. ІС. U. '38, 45, 51] 


Construction : Bisect Ир and до. 
=}АР and at у draw ZXYA=37Q, L 


Proof : ZABC- Z x4. ZBAX22/x- ZP, 
and Z AcB= ZY+ ZCAY=27y= ZQ. 


Again, *. 2Х= (ВАХ, ;, АВ =BX, and ', ZY= ZCAY, 
AC=cy, + АВ-ЕВс-ЕАс=хв-Евс-Есү =хү, 
Ex. 14, 


Construct а triangle having given th 


з е middle points 
of its sides, 
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Let р, E and Е be the middle points of the sides of a 
triangle, Join DE, EF, FD, Through D draw АВ || EF, through 
E draw AC Il DF and through F draw 


СЕВ |І DE, АВС is a triangle formed A 
by the st, lines AB, AC and BC. ABC hy E 
is the required triangle. 4 
Proof: By construction, ADFE é x Le 
and DBFE are two parallelograms, 
"5 EF-AD and EF —8D, Fig. 102 
“0 AD-BD, .. D is the middle pt. of АВ. Similarly, 


it can be proved that E and F are the middle pts. of АС and 
ВС respectively, 

Ex. 15. Construct an isosceles triangle having given the 
altitude and the vertical angle. 

(Hints: Let ра be апу st. line. Draw AD perp. to РО 
and equal to the given altitude h. Draw ZDAB and DA 
each equal to half the given vertical angle on either side of 
the pt, A, Let AB and AC meet РО at Band C. ABC is the 
Tequired triarigle.] 

Ex. 16. Construct a triangle having given one of the base 
Angles, the altitude and the sum of the other two sides. 

[Hints: Let Z8 be the given base angle, h altitude and 
5 the sum of the other two sides. Draw а st. line ВХ and at 
8 draw Ихву= ZB. Let BY =s. Draw BP perp. to ВХ and 
“dual toh, Draw РАЙ ВХ to cut BY atA. Draw a circle 
With Centre A and with radius AY to cut BX at C and D. 

oin Ac and AD. A ABC, ABD are the required triangles.] 

Ex. 17, Construct an isosceles triangle, the altitude and the 
base angle being given. 

[ Hints : Let ZB be the base angle and ћ the altitude. 

"^w any st, line ВР and at B draw /РВО= Z8. 

Draw во perp, to BP and equal to h. Draw DA Il BP to cut 
ou ^. Draw an arc ofa circle with centre A and radius 
^B to ent ВР atc, Join АС. ДАВС is the required triangle, 
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Ex. 18. Construct an isosceles triangle having given the 


ini j e 
base and the difference of one of the remaining sides and th 
altitude. 


Let BC be the base and d the difference of one of the 
remaining sides and the altitude, 
triangle, 


D. Le 


To draw the isosceles 
Draw. PDQ, the perp. bisector of BC, to cut BC at 
tDO-d, Join Ba and draw ZQBA- ZQ. 
Let BA cut FQ at A. Join Ac, 
Then АВС is the required triangle, 
Proof: AD is the altitude of ДАВС 
" ZABQ= ZAQB, ,', AB— AQ. 
SA ^B - AD—AQ- AD —DQ- d, 
Again, AD is the perp. bisector of BC, 


АВ —AC, ABC is the isoscles 
triangle, % 


Fig. 103 
gle having given the base, the 


Construct a trian 
difference of the other two si 


des and the differe 
opposite to those two sides (or 


nce of the angles 
› the difference of 


£X. AtB draw исво 
=x. Draw an arc А 


ОЁ a circle with centre Н 

С and with radius d to d P 

cut BD at р. Join cp X я 

and produce it to A. At —— B e 


B draw Z DBA — ZADB, 


ZABD= ZADB, 
5% АС-Ав-АС-Ар 
A gain, in the ABDC, the 
S ZABD- ZDBC 


— CD zd, 


exterior Z ADB= 40вс+ ZC, 
ағ Жо; 
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Adding Z ово to both sides, the whole ZABC=2ZDBC+ Ис. 
4 ZABC- Zc-27/DBO-ZX(* Zpec=} Za. 


Ex. 20. Construct a triangle having given the base, the ^ 


base angles and the sum of the remaining sides. 


Given the base BC, the sum of the remaining sides s, and 
the difference of the base angles ZX. To draw the triangle. 


UNES mee ышы 
Q 
А 
р 
X 
B с 
Fig. 105 


Construction: Atcin вс draw /ВСР-42Х. Draw 
Са1вс, With centre в and with radius s draw an arc to cut 
Са аса, Join ва cutting CP at D. 

Draw Zpca= Zane so that CA cuts DO at A. 

Then АВС is the required triangle. 

Proof : ZDCA+ ZAca=1 rt. angle ('* CALPC), 

^^ ZeDda+ Zpac=1 rt. angle. > 

"^ ZDCA-4 Zaca= /сра+ рас, but ZDCA= дева, 

i ZAca=Zaac, .. AC=AQ, “^ АВ+АС=ВО=5. 

Again, /дср= илос= /В+ 800. 

"  ZACD-- 2всо-22всо- ZB, > 

ùe., ZACB-2ZBCD4- ZB. .. ZACB— ZB=2ZBCD= ZX, 


Ex, 21, Construct a triangle having given two sides and the 


Median which bisects the third side. 
т Suppose р and q to be the lengths of two sides and Ao 
9.be the median bisecting the third side. To draw the 
triangle, 


Construction: Produce АО to D so that OD=A0, 
Eng. Core (9) v 
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With centres A and D and 
draw two arcs of a circle. Let 
them intersect at B, Join BO and A 
produce it to C so that со=во, 

.Join АВ and Ac, 

АВС is the required triangle. P| ў B 

Proof: Join BD, In the A* c 9 
AOC, BOD, `7 A0 =ро, со = BO and А 
Z AOC— vert, Opp. ZBOD, V 

^ the triangles аге congruent, D 

“. АС-ВО-д. ^B — p (Cons.) 

and '* во-со, .', до is a median, 

Ex.22. Construct a triangle having given the lengths of 
one side and the medians which bisect the other two sides. 

D. В. '49; C. U, "42; С. 0,7481 
ase and p and q be the me 
» To draw the triangle, 

Divide p and q into 
С and with radii Зра 
ng each other at G. 


ddle pt. of Bc, Join ба and produce it 


DG. Join AC and Ag, Then АВС is the 
Join Ba and ca. 


radii p and q respectively, 


Let BC be the b 


dians bisecting 
the other two sides 


Construction : 
With centres в and 
draw two arcs cutti 

Let D be the mi 
to A so that Aa —2 
required triangle, 

Let Ba and ca 


three equal parts. 
nd 3q respectively, 


Proof: Produce GD to О so that DO-GD. Join ОС. 


= 00, 8D-DO and /вро- исро), 
^ 49в0= /оср, 


median and BE = BG+GE=3p41 
median and cF=4: 


n the three medians: 
C. U. 1940; W. B, S. Е.'33] 


Given the lengths p, 9 ү, of the three medians, To draw 


the triangle, 
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Constructi ivi p ree 
ion: Divide p, 4 into th 
T | y Hs equal parts. 


With centres а and Н 7—————— 
and radii $r and 2q respec- q — ДА 
tively, draw two arcs of ^N : у AG Е 
E intersecting each PS c 

er at C, B NE LEES. 


Join ас and нс. Draw H 


the par" аснв. Fig. 107 


Produce на to A so that AG—GH. Join АВ and Ac. 


Then Авс is the required triangle. 


" Proof: Produce ва and са to cu 
respectively. 


'^ BacHisapar", “^ @D=DH and BD=DC. 


7. AD is a median and AD -—AG--GD-GH-À GH 
1 to HC from the middle pt. 
E is the middle pt. of 


tACand ABat E and 


а = 3p+4p=p. GE is drawn par 
ОЁ the side AH of the ДАНС, > 
AC and GE=} сн -44. 

"- BE is a median and вк =ва+ак=сн+% gw 


Similarly, СЕ is the third median and CF =". 


Ex. 94. Construct a triangle having given the base, the 
Vertical angle and (i) one side, or (а) the altitude or (iii) the 
median which bisects the base. | 

Let вс be the base, ZP the vertical angle and @ а, опе 
ile аг {ду h the altitude or (i) the madin which 
bisects the third side. To draw the triangle. 

Я (i) Construction: On ВС draw a segment назе 
Circle containing ZP. With centre B and radius а draw an 
arc of a circle to cut the segment of the circle at A. 
Join AB and ac, АВС will be the required triangle, for by 
Construction, Z A= ZP, АВ=4.' 

Draw the segment of the circle as 


Gi) Construction : Я 
bisector DE of BC. 


before, cut off DE=h from the РетР. 
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ircle 
Through E draw RET |І BC to cut the segment of the circ 


re 
atR and T. Complete the A* RBC and TBC. They a 
the required triangles. 


Proof: By construction ZBRC= ZP 
and ZBTC=/P and вт І вс, 


if perpendiculars are drawn from R and T on BC they 
(i. e. the altitudes of the two triangles 


) will be equal to 
DE, ùe., h. 


Fig. 108 


(iii) Construction : [Draw the Segment of the circle 
as before.] With the Centre D, the middle pt, of BC, and 


with radius т, draw an are of a circle to c 
the circle at q, Join во and 
triangle, for 2Q= ZP and th 


Ex. 25. 


al angle, or, (2) the 
x falls on the base, 
€ be the base, их t 


Point where the perpendi- 


point where the perpendicular 
X falls on the base Bc. 

To draw the triangle, 

(1 Onse draw 


the segment ВАС Of a circle containing 
ап angle equal to L 


X and complete the circle. Take P, the 
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middle pt. of the arc BPC. Join PD and produce it to meet 
e circumference at A. 


Я Join АВ and АС. Then АВС is 
€ required triangle. 


А Proof: ZA= ZX (by construc- 
tion) ‘`` arc BP=arc CP, 
1. ХВАР = АСАР, 

^". the bisector AP of the vertical 

angle intersects the base BC at D. Z 

(2) [Draw the segment of the Fig. 109 


Circle as before. Draw ккївс to cut the circle at R. 
oin BR and св, Then ВВС is the required triangle ]. 


Ех. 26. Construct а triangle having given the base, the 
vertical angle and the sum of the remaining sides. 
Given the base | Bc, the vertical Zx and the sum of the 
remaining sides s. o dráw the triangle. 
. Construction. m the base BC draw 
Circle containing Z% and a 
Segment вос of a circle con- 
taining } Zx, With centre В 


and radius s draw an arc of bai 
a circle to cut the arc BDC at x 

D. Join BD cutting the arc 

ВАС at A. Join АС. Then ABC 


18 the required triangle. 
Proof : 
Again, ME D odor BAG ZADEH барр». ZBAC 
But /Арс=3 x=} ВАС. И 
& Арс АСЫ АВА c 
Alternative method. Take a st. line 
SD—s and at p draw 4800" 4%. 
With centre в and with radius equal to 
the base draw an arc of a circle to cut 
Әс at б, “Ate draw ZACD= 2805. 
Let СА cut ap at a. Join BO- Then ABG 


is 
the required triangle. 
Proof: '"Z^cD- ZADO, оиа: 


and /вдс= “ZACD + ZADC = M ла, 


a segment BAC of a 


Fig. 111 
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Ex. 27. Construct a triangle having given the base, the 
vertical angle and the difference of the remaining sides. 


Given the base BC, the vertical Z рар and the differcnce 
of the other two sides d. 


On the Базе вс draw BDC a segment of a circle contain- 
ing an angle equal to 90°--} Фрак. With centre B and 
radius d draw an arc of a circle to cut the arc BDC at D. 
Join BD and produce it to A. At C in DC draw ZDCA= Z АРС. 


Let CA and DA intersect at A. ThenABC is the required triangle. 
Proof: ‘.’ ZADC= ZACD, 


7. AB-AC-AB-AD-BD cd. 


AD = АС, 


Fig. 112 
Again, ',' ZBDC—90* 4-1 Za, 
^a Z АОС = supplement of ZBDC-90* - 170. 
di £ ACD-- Z ADG- 90? — 1 4а-90-іу0 
=180°- Za. 


LA= ZQ. 
[N.B. ao bisects the given ZQ and KQLQO. 

5 ZKQO is a rt, angle and /оов =4 До. 

t| ZKQR-9941 Za, ] 
Е Alternative method. (See the above figure ]. Take 

ID-d and produce i. At D draw ZCDA=90°-4 Za 

(i.e, (КОР). € Band radius equal to the base 
draw an arc 


te. Draw /рсА= исра, Then 
le. 


With centr 


to cut CD a 
ABG is the required triang 
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cal ге Construct а triangle having given the base, the verti- 
gle and the median through either extremity of the base. 


Е B be the base, Zp the vertical angle and m the 
om B to the opposite side. To draw the triangle. 
Construction. Bisect BC at D. On DC draw a segment 
DEG of a circle containing ZP. 
With centre B and radius 
m draw an arc of a circle E 
to cut the segment at E. Join "ME 
СЕ and produce it to E 50 
that АЕ =сЕ, Join AB. Then M s 
^BC is the required triangle. Fig. 113 
_ Proof: 7 АБСЕ, ^ BE 
is a median of A ABC and it is equal to т. 
the middle pts, of BC and C^ s DEWAB. 
Zpac=corresponding 2 рес= 2Р. 


Ex. 29. Construct а triangle having given the bash, m 
vertical angle and the perpendicular from one extremity оГ th 


ase to the opposite side. 

[Hints: On Bc draw а segment ofa circle containing 
an angle equal to the given vertical angle and draw а semi- 
Circle on Bo as diameter. Draw an are of a circle with 
Centre C and radius equal to the given perpendicular to cut 


D and Е are 


Тек BD or BD produced cut the segment of the ore at A. 
Join Ас. Then ABC is the required triangle. Join CP. 
E * Исрв=1 rt. angle, 


" ZCDB is an angle in the semi-circle, · · E 
’’. CDLAB and it is equal to the given perpendicular. 


Ex. 80. Construct a triangle having given the base, the 
vertical angle and the area equal to а given triangle. A. $i 
[Hints: On the base BC draw a segment of а circle 


Containing the given vertical angle- в and the 
. its altitude can be 


base of the triangle are given, ses 
ascertained, (Vide Example 20 on page 40). 
gc equal to that altitude and 


“Now, at B draw а perP- on e 
ii) for the remaining portion. 


then proceed as in Example 24( 
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Ех. 31. Given the vertical angle, one of the sides containing 
it and the perpendicular from the vertex on the base. Draw the 
triangle. 

Let ZA be the vertical angle, AB one of its sides and h the 
perp. from the vertex on the base, To draw the triangle. 

Construction: At А in AB draw /ВАС= Z^. Draw a 
semi-circle on AB as diameter and an arc with centre a and 
radius h to cut the semi-circle at D, Join BD and produce it 
to cut АСасс, Then ABC is the required triangle, 

Proof: ДАБВ=1 rt. angle 

2. АО is perp. on the base a 


Ex. 32, Construct а trian 


(being in a semi-circle), 
nd it is equal to Л. 


triangle. Form the 
Eand Е. Bisect the 
this triangle, 
ato. Дер, Е 


Е 
culars to 9D, OE and or forming the LEN 
ДАВС, Then ABC is the required triangle, 8 sœ 
Proof: Join ^0, BO, со, 
ZODB- / ODC(rt. angles) 
Similarly, ZDEC-— Z^EF, ZAFE = (ВЕБ. 
Again, *: Z OFB and ZODB a 


/. the quadrilatera] BDOF is с 
Similarly, ZCDE= / COE ; but 


А 


Fig. 114 


nd ZOpF= 40DE,.", ZBDF= ZCDE; 


Te each art, angle, 


Уве ^ Z8DF-— ДВОЕ, 
£BDF— сов, 
Similarly, it can be Proved that 
<BOD= /AoE and ИдоЕ= 


2 SAOE+ Zooey ZCOD=S of 4 rt, angles, = 2rt. angles. 
ы. AO and DO are in One st. line, 

“+ AD is perp, to the side Bc, Similarly, jt may be 
Proved that ве and OF are perps, to the other two sides. 


++ ABC is the Tequired triangle, 
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Ех. 33. Construct a triangle having given the base, the 
altitude and the radius of the circum-circlc. 

Let BC be the base, r the circum-radius and h the height. 
Draw DE the perp. bisector of BC. With centre B and 
radius ғ draw an arc of a circle to cut DE atS. With centre 
S and radius sB draw the circum-circle. 

Now from DE cut off DF equal to h. 
AFA’ || BC to cut the circle at A and А. А” ABC, АВС are 
the required triangles. (Proof is easy)- 

Ех. 84. Construct a triangle having given а vertex, the 
Orthocentre and the circum-centre. 

Let A be a vertex, S the circu 
Centre, To draw the triangle. | қ i 

Construction : Join AS and draw the circum.circle wit 
Centre S and radius SA. Join AO. Produce AO to cut the 
circumference at E and let D be the middle pt. of 
Through p draw the chord BDC perp. on AD. Join AB an 
^C. Then ABC is the required triangle. sage 

Proof: Join ВО and co and produce s eee Ld 
and AB at F and а. Join BE. Now, А pod Woke 
COngruent, г, ZDBE= ZDBO. Again, 


i the same arc ), 
ап j standing on 
( gles at the circumference puo РАВ, 


“2 рво- 7 pac. Now, іп ABDO, AOF, > 48D0-1 right 
<80р= илов, ~. ZBDo-ZAFO, but 


Through F draw 


m-centre and О the ortho- 


angle, с sprac. Similarly, СатАВ. MEM 
wo si 
Ex. 35. Given the two base angles and the sum 0 


Other than the base. To draw the кїл ZYOZ 
[Hints: At any point О on a st. line ae an XOK is 
and Z zok equal to the base angles. The remain 


jangle. 
then equal to the vertical angle of the triange 


f the two given sides. 
ak i to the sum 0 
peg aiii tical angle and at A 


ee уз daw am E бе iam angles. At Bin AB 
%- ^B 6 Ha fg gne ? te Now, АВО is 
iw d Рас = ү, sa that T ШІ ШІ 


Mired triangle, (Proof is easy: 
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1. Construct a quadrilateral 


having given the lengths 
of the four sides and an angle. 


ІС. 0,2341 
des and ап 
where you 
Where does the construction fail ? 

(С. U. '36, 44 ; D. В. ^34, 740, '43, '47, 48] 
3. Construct a right-angled AABO, right-angled at A 
and having the sides ^B —2" and hypotenuse BC —3", 


C. U. ^17] 
gle whose sides are 5, 12 and 13 


2. Construct a triangle having-given two si 


angle opposite to one of them. Explain the case 
get two solutions, 


4. Construct a trian 


inches. Measure the angle opposite to the longest side and 
the length of the Perpendicular on the side from the opposite 
angle. 


king 2 cm. for 17. The angle 


Measure 


(С. U. 715] 


4765 cm, Measure the side b and 
find the value of Vc? аз. [D. B. '26] 


7. Constructa triangle equa] in area to a рү 


en rectili- 

neal figure. (State your construction and give a theoretical 

Proof), ІС, 0. 371 

| 8. Describe a parallelogram equal in area to a given 
triangl 


9. Draw a triangle equal in area to à given quadrilateral 
(he [C. U. '34 ; D. В. '34, °35, n 
' raw an isosceles triangl i i tica 

angle cute, кы angle having given the verti 
а ы опе side and the sum of the hypotenuse and 
er side of à right-angled triangle. Draw the triangle. 
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12. Construct a triangle having given the two base- 
angles and the difference of two sides other tban the base. 
13. Construct a triangle having given the base, the 
altitude and the length of the median which bisects the base. 
14. Construct an isosceles triangle, having given the 
altitude and the base angles. 
15. Divide the area of a given square into four parts 
from which two equal squares сап be made up. [С, U. '32] 
(Hints: Let the diagonals of the square ABCD intersect 
ato. Place ABOC and AAOD in such а way that вс and 
AD coincide and the pts, O are opposite to each other. Thus 
а square is obtained. Similarly, А °%АОВ and COD will form 
nother square. ] 
16, Construct a right-angled triangle, having given the 
Perimeter and one acute angle. ІМ. U.] 
17. The base of a triangle is 3cm., the sum of the other 
two sides 5cm., and one base angle is 30°. Draw the triangle. 
(See Example 11] 
Draw a triangle having given the base, 
and the perpendicular drawn from the vertex on the base. 


(Hints: Given the base BC, one base-angle ZX and the 
length of the perpendicular P. At B in BC draw ZCBD= ZX 
and draw BE (Bc so that BE=P. Draw EA 1 BC to cut BD at 

Join Ac. ABC is the required triangle. ] 

19. Construct a triangle having given one of the base 
Angles, the altitude and the sum of the other two sides. 

Hints: Draw ZXAY equal to the given angle. Draw 
ADLAX and make AD = given altitude. Draw DB ll AX to cut 
^YatB, Let ay=the sum of the two given sides. With 
Centre в and with radius BY draw an arc of a circle to cut 
Ах асс, Join во. Авс is the required triangle,] 

20. Find a point equidistant from three given points. 

21. Bisect a given arc of a circle. (C. U. °26, '27] 

22. Construct an isosceles triangle of given altitude 


Е : D 
qual in area {оа given triangle. 


one base angle 
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li to a given rectangle. 
23. Construct a square equal in te M Deo 


24. Describe a right-angled isosceles triangle equal to a 


given parallelogram, 


25. Inscribe a circle in a given triangle. 


(С.О. 717, '19, '24 Addl.) 
a given "e зә, 13] 
having вс=4”, 78-30, 
a geometrical construction. 
gh the mid points of the sides. 
le. Measure also AB and AC. 
(D. B. 237] 
circle from a given external 
ет, 719,24, "81, '38] 
nt to two given circles and 
[C.U. Addl. '17, 19, 731] 
aw a segment of a circle 


26. Circumscribe a circle about 


27. Construct а Давс, 
ZA=90°, forming the angles by 
Describe a circle to pass throu 
Measure the radius of the circ 


28. Draw a tangent to a 
point. 


29. Draw a common tange 
justify your construction. 


Page 42. side =2`5”] 
32. Ina given circle ins 
given triangle, 


33. Construct the locus of points at whic 


h a given 
straight line subtends an angle of 30°, (Traces, of construc- 
tion only are required), [W. B. S. F, '53] 

[Hints: Let BC be the 


[ I given st. line, On BC draw an 
equilateral ДАВС, ith centre А and with radius АВ draw 
an arc of a circle. Т 


et ВОС be the arc on the same side of 
A. The arc is the required locus, | 
IN. B. No 


Sem credit will be given if d ngle of 
30° with the help of the protr ce теши QUE ан 


actor.] 
34. Construct а par" equivalent to а &iven triangle and 
having the Same perimeter, [M.U] 
[Hints : Let АВС be the triangle and рс be half the base. 
Be dia СО Па раа CDEF on CD, so that its side 
E — ҚА +Ac), Then CDEF is the required parallelogram.] · 


CONSTRUCTION OF CIRCLES 


In order to draw a circle satisfying given conditions we 
Must first know (i) the position of the centre and (ii) the 
length of the radius. : 

To find the position of the centre, two independent 
Conditions or data are needed, each giving a locus on which 
the centre must lie ; so the point or points of intersection of 
the two loci are possible positions of the required centre. 

The Position of the centre being thus fixed, the radius 
is determined if we know ( ог can find ) any point on the 
circumference, Thus one data is needed to find the length 
9f the radius. 

Hence in order to draw a circle three independent data 
аге required, 

Under certain conditions or data the locus of the centre 
9f a circle will be either a straight line or the circumference 
°F a circle. Before attempting the construction of circles 
{ е students should make themselves familiar with the 

E lowing conclusions : Jh 

(1) The locus of the centres of circles which pass through 
m given points is the perpendicular bisector of the st. line 
Slning the t Е d | 
nO The loma et he centres of circles which touch two 
intersecting st. lines is the bisector of the angles between 

* st, lines, 

(3) The centres of the circles which touch two parallel 
lines will lie on a st. line parallel to and equidistant from 

€m, 


(4) The centres of circles which touch a given st. line 
а given point — с perpendicular drawn on the st, 


“at the Point, 


Е (5 The locus of the centres of circles which touch а 
Бен Circle at 4 given point is the radius ( or radius 
о Р : 
duceq drawn through the given point. 
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(6) If a circle of given radius touch a given eme 
centre will lie on the circumference of the circle M ic K 
concentric with the given circle and whose radius is equ 
to the sum or difference of two radii of the two circles. 


А ; o 
(7) The locus of the centres of circles which touch tw 
concentric circles is a concentric circle. 


Examples 


B J 7. 1 
Ex. 1. Draw a circle to touch a given st. line at а given 
point and to pass through another point. 


Let A be a fixed Point on the given st. line RO and B 
another given pt. To draw a circle to touch Ra at A and to 
pass through в. 

Construction : Draw AOLRa, Join 
^B and draw its Perp. bisector Po, Let 
^O and PO meet at o, Now, draw а 
circle with centre o and with radius OA, 
This is the required circle, 

Proof: 7, 


* О lies on the perp. 
bisector of АВ, 


Fig. 115 


7. OA-OB;so the circle drawn with centre 
O and with radius OA will pass through A and B. 
Again, '' Ra is perpendicular to the radius OA at the 
pt. А 


› ^. RQ is a tangent to the circle at A, 


Ex.2. Drawa circle to touch a given circle at а given point 

to pass through a given point outside the given circle. 

Let о be the centre of a given circle, 

its circumference and B be a pt, outside t 
To draw a circle to tou 

given point A and to pass thr 
Construction : 

of AB. Let PQ cut 


and 


A be a fixed pt. on 
he circle. 


Ch the given circle (0) at the 
ough B. 


Join АВ and draw Pa the perp. bisector 
OA produced at a, 


With centre а and radius QA draw a circle, which is the 
required circle, 
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Proof: Join Ba. `` PQ is the perp. bisector of AB, 
4. QA—QB. .. the circle drawn + B 
with centre Q and with radius QA (37 
will pass through B. Again 77 the Ж 
two circles meet at А on their line 
of centres, .. they touch each 
Other at A, .. thecircle drawn Fig. 116 
With centre Q and radius QA is the required circle. 

Ex. 3. Draw a circle of given radius to touch а given circle 
and to pass through a given point. 

Let O be the centre of the given circle, 
and r the given radius. 


Suppose R to be the radius of the given 
h centre O and radius 


A the fixed point 


Construction : ; 
circle. Draw an arc of a circle wit 
R+yrand draw another arc 
9f a circle with centre A and 
With radius r cutting the Y 
former arc at P. Join OP 
Cutting the circle at B. Now, 

With centre P and radius PB 
draw а circle, which will be 
the required circle. 

Proof: op=R+r, and 
OB=R, 4 PB=r=PA. Fig. 117 

Sot i ill pass 3 
through кен жак two circles meet к E 
B оп their line of centres ОР», they touch each О . 
es are possible ?] 


[ How many such circl 
. Ex.4 Drow a circle of gt 
ng strai. П 
ght lines. | | 
Let Ax and АҮ be two intersecting st. lines and r the 
& ап 
Elven radius. m 
A ARLAX so tha 
Constructi тесе Z^ by ОА: Draw 
uction: Bisec 4 
^R =, From в draw RO ll АХ cutting AO at О. Draw OPLAX 


реп radius to touch two intersect- 
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and OQLAY, The circle drawn wit 


h centre О and with radius 
OP will be the required circle, 


Proof: 77 Ao isthe bisector 
of ZA, :. OP=0aq and they are 


perp. оп АХ and Ау. у, the circle 

drawn with centre 0 and radius op 

will pass through p and о and Fig. 118 3 
touch AX and AY at those Points. Now, '' APOR isa par”, 
4 OP=AR=ry, 


[N.B. Four such 
other three circles, 1 


Ех.5. Describe a circle which will touch two parallel st. 
lines and pass through a given. point. 


Let Pa and xy be two parallel st, lines and A be a fixed 
Point. Describe a circle 


passing through A and touching 
РО and xv, 


circles can be drawn, Draw the 


Construction : At any pt. M Оп XY dra 


W МВІХҮ, Let 
тау CD the perp, bisector of MR. With 
Centre A and with radius cM draw 
an arc of a circle cutting c 
With centre o and radius o 
a circle, which will be the r 
circle, 


Proof: + py is the distance 
between pq and ху and cp is the 
perp. bisector of RM 


D at o. 
А draw 
equired 


ABE is the required cj 
М. в, (1) +. the are of the circle drawn with centre’ 
A and with radius 9^ willcut cp at another point, two such 
circles are Possible, 


(2) Itis impossible to draw the Circle, if the point A is 
Outside Pa and хү, ] 
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4 Ex. 6. Describe a circle to touch a given circle, have its 
е қ ; ; ; mtd 
ntre in a given st. line and pass through a given point in the 
st. line, 
Let O be the centre of the given circle and A a fixed 
Point on a given st. line РО. 
= Construction. Draw radius ОВ || QP and join BA cutting 
узы Circle at C. Join oc and produce 
à e It to meet Ра at D. With centre 
рі and radius DA draw a circle, B 
hich will be the required circle. 


Proof: >: ов I QP, /. ZOBA 
“alternate /вар. Again, Z OBC 
E <осв (^ ов-ос)-уегбіса Пу 

PPOsite Zacp, .. ZACD=ZCAD, 2 
with centre D and with radius DA 
this circle meets the given 
the two 


Fig. 120 
DC=DA. 


-— [весе шу 4 
а (o) bp P» gan. : 

; O) at a point C on their line of centres, 
circles will touch each other at C. 

Ex. 7. To draw а circle to touch а given circle and a given 
Straight line at a given point. 

E Pbea fixed point on a given st. 
of the given circle. 
t кошны vent оріхү and let OD pr 
mier F. 

Join cp эү пре" atE. Draw POLXY, 
at e OE and produce it to cut PQ 
аР 4 With centre а and with radius 
теди Tàw a circle, This will be the 

Ired circle, 


bo s : 7 ср and ОР аге both TEN PA 
қ Ndiculars. on xv, .. CD Il PO, а 
"+ Zoce=alternate ДЕРО. Fig. 121 
Again, Zoce= /ОЕС(' oc=0E)= <ОЕР 
`` ZQEP-ZEPQ,  - 


Eng. Core (G)—8 


line xY and o be the 


oduced cut 


аЕ=РО. 
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: ius ОР 
^ the circle drawn with centre О and with radius 
will pass through the pts. P and E. 


і : at P. 
7 Ще radius QPLXY, .. the circle will touch xy at 


the two circles 


E. 
line of centres ОО, .. they havea common tangent at 


Ex. 8. Draw а cir 
circle at a given point. 


Іс. 0.) 
[Vide the diagram of Example 7] 
Let XY be the 


cle to touch a given st. line and a given 


Join СЕ and Produce it to cut XY at P, draw POLXY. 
Join oE and produ at О. The circle drawn 
€ the required circle. 


Draw that circle.] 
touch a given straight 


Ce it to cut PQ 
radius ОР will b 


9. Draw a circle of g 
line and a given circle, 

Let r be the 
centre of the given 


To draw a circle of radius r to touch the circle (о) and 
the st, line XY. 


iven radius to 


given radius, xy 


the given st. line, o the 
circle whose radi 


US is R, 


Construction : Draw PQI XY at 
from xy, With centre O and with rad 


at^andB, Dra 
^ and 


а distance equal to f 
ius R+y draw an arc 
№ ACLXY, 

With radius ^C draw a circle; 


Join ОА and let it cut the given circle at D. 
7 AO=R+4y and OD=R, - 
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^ the circle drawn with centre A and with radius AC 
Passes through C and D. 


Now, 77 the circle (0) and the circle (A) meet each other 
at D on their line of centres AO, ~. the two circles touch 
each other at D. Again, XY is perp. on the radius AC, 


Г. the circle (A) touches xy at c. 


Exercise 5 


l. Describe a circle of given radius to pass through 
two given points. [C. U. 2321 

2. Draw a circle having its centre on a given st. line 
2nd passing through two given points. 

3. Draw a circle, of given radius, to touch a given st. 
line and a given circle. 

4. AB and CD are two parallel st. lines. 
circle to pass through A and B and to touch CD. 

5. Draw а circle of given radius to pass through a given 
Pt. and to have its centre on a given st. line. [C. U. '26] 

6. Draw two circles of radii 2 cm. and 3 cm. respec- 


tively to touch each other. 


7. Draw a circle to touch a given circle and a given 
St. line, [C. U.] 


8. Draw a circle of radius 78” touching two inter- 


Describe a 


Secting st, lines. 

9. OA and OB аге two intersecting st. lines and Р is а 
Point on oa, Draw a circle to touch OA at P and ов at a 
Point, ІС. U.] 

. 10. Draw a circle to touch two given intersecting st. 
lines апа to have its centre on another given st. line. 


ll. Draw a circle touching two parallel straight lines 
and a transversal. 
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12. Describe a circle to 
touch a given st. line and to h 
st. line. 


pass through a given point, to 
ave its centre on another given 


13. Draw a circle of radius 3 cm. to pass through two 
given points A and B, where AB=4'8 cm. Find by calcula- 


tion and measurement the length of the perpendicular from 
the centre upon АВ, 


n only аге required.], 
18 сш.] [W.B.S.F.'52] 
г * distant from а st. line АВ. 
Draw two circles each o ius 3'2 сш, to pass through the 


AREAS 
Experiments 


We discuss here the methods of finding experimentally 
the areas of rectangles, triangles and circles, 
You know that the area of a 


Area of a rectangle : 
h. To find it experimentally 


rectangle = its length X breadt 

draw on a piece of paper a 

Tectangle ABCD, 3 cm. long A B 

ued 2 cm. broad, and then fix 

the paper ona board. Now 

from a sheet of paper cut off 

Several small square pieces, 

еасһ side of them being 1 B 

centimetre. Then evidently 

e of each such square 

is lsquare cm. Now just cover 

the small square pieces is by гези nd placing 

rectangle has been just covered with 6 square а мк ca the 

the area of the rectangle is found to be equal to ^ ence 

or 3X2 за. сш, i.e, the length x breadth of the pv cm. 
Area of a triangle: Draw any triangle ABC on a E 

Of paper. With the help of a E A 

Setsquare draw two perpendi- D 

culars on BC at B and C and 

through A draw EAD parallel to BC. 

Thus you geta rectangle BCDE. 

Now cut of the triangles EAB and 

ACD with a pair of scissors and в Е 


Place them оп the ДАВС, so that 


АЕ falls along Bc, B falls on А, and AD along CB and С оп A. 
i tirely coincide with 


hen you fi t the two triangles en 
the ДАВС. Е you understand that the area of Ао 
is just half the rectangle BCDE. You have already om 
that the area of a rectangle is equal to 158 length x brea у 
You find from the diagram that the length of therectang'e 
is equal to the base BC of the ДАВС ап 
equal to the height or altitude of the triangle. 


Hence, the area of a triangle —3 base X altitude. 


c 
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i i of 
Circumference of a circle: Draw a circle on a piece : 
1 п 
er and paste іє ona pitch-board. Now fix several = е 
а H 
lods the circumference of the circle and then place a fin 
a 


Thelength of this 


=2лг = р х фашеѓег, To 


find it experimentally draw two 
circles on two diameters, 


7 cm. and 31 cm. in length, 
5 . 
and measure the circumferences of the two circles a 


stated above, Yon will now find that in both cases 
the circumference 


: is the same and is approximately equal 
the diameter 
to 27, 


: ; circumference _ 2 ( 
5о, іп апу сігсіе, "dames Fla) 
Hence the circumfer 
Area of a circle: On a piece of Paper draw a circle 

with radius 1 cm. long, and draw two 

diameters of the circle perpendicular 

to each other, Thus the Circle is 


divided into 4 equal Sectors, each angle 
of the sectors being 90°, 


all the angles ағ + 
each angle of the se 
Again bisect the 


ence of a circle— 32 x diameter. 


Раїг of scissors and 
Paste them side by 

Side in two rows, 16 

in each TOW, as shown 

in the diagram, You 

will then find that rä 


almost a rectangle has 
been formed. 
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wed Jhe breadth of the rectangle formed is evidently 
with & о the radius of the circle, і.е., 1 cm. Now measure 
area (le scale the length of the rectangle and determine its 
ae a breadth). This is the area of the circle also. 
the £ will find that almost the same area is also found from 
ormula, area of a circle == X (radius)?. 


Construction of Designs with Geometrical Figures 


fig Many designs can be constructed by drawing geometrical 
ures. See the following illustrations : 


Ex, 1. Here you find the ' 
design of a star. To construct it, 
first draw a circle and then divide 
y^ Circumference into six equal 
Parts, each equal to the radius of 
the circle, Now join the points 
alternately, Then draw a circle, 
Concentric with the first circle and 
touching the sides of the two 
triangles, 


1 Ex. 2. To construct the design 

Siven here, first draw а square 
and describe 4 semi-circles ОП its 
Sides as diameters, Then draw а 
Circle touching the sides of the 
Square, 


hain given below, take a St. lipe 
Then draw а рам of concentr 
ints as centre. 


xd 3. To draw thec 
e Several points on it. 
ircles with each of the po 
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Ек.4. Divide the st. line Pa into six equal parts. With 
the first and the fifth 
points of division as centres 
and with radius equal to 
one part draw two semi. 
Circles, one on each side P Q 
of Ра. Again with the 
second and fourth points 
of division as centres and 
the same radius as before 
draw two semi-circles, one 


On each side of PQ. 


Thus the design given here is 
constructed, 


Ex. 5. Enlarge the 
design given here, 


Ex: 6, Here is given 
the design of a lotus, First 
draw a circle of any radius, 
Then draw an 
Circle with any 
the circumference 
and with the sam 
It will cut the 


two points, With these 


arc of a 
point on 
as centre 
e radius. 


two points and 50 on. Thus the design will be constructed 
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Exercise 


Draw the following designs geometrically. 
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Explanation of Models 


Cube: You see the model of а Cube here. 


faces ( surfaces ) and each surface has 
four edges (sides). Two adjacent edges 
of each Surface meet each other at 
right angles, A cube has 12 edges and 
8 vertices, At each vertex three edges 


Cube are equal and 


each isa Square, Here two surfaces 


meet at right angles, 


Parallel апа equal, 
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А right Cricular cylinder : The solid, generated by 
the revolution of a rectangle 
about one of its sides as axis, 
15 called a right circular 
Cylinder, 

It has 2 faces of which 
One isa curved surface and 
two are plane surfaces. These 
two plane surfaces, called its Cylinder 
ends or bases, are two equal and parallel circles. 

A right circular cone: A right circular cone is a solid 
generated by the rotation of а right-angled triangle about 
One of the sides containing 
the right angle as axis. 

In the diagram, the 28 
9f the ДАВС is aright angle. 
If the triangle revolves about 
the side AB as axis, the point 
€ will describe a circle. This 


2 is the base of the cone 

Aisi 

tnd ic ite vertex, Te appears from hs SEP P п di 
Circumference of a circle toa point outside the circle ant 
non-coplanar with it. The axis of а right circular cone 1 

Perpendicular to its circular base at its centre. 
dut cone has two surfaces, one curved and one plane, 

ase being a plane surface. 

. Sphere: The sphere is а sol 

tion of a semi-circle about 


Cone 


the given figures that а 


id generated by the revolu- 


Its diameter as axis. ^ 
So,a sphere has only 

Опе surface, which is 4 

Curved surface. The centre 

andradius ofthe semi-circle 2 


аге the centre and radius 
Y the sphere. The st. lines i 
rawn from the centre of a sphere to 1 


Sphere 
ts surface are equal. 


194 CORE MATHEMATICS IN ENGLISH 


Geometry of the Sphere 

You know that а sphere is a solid generated by the 
rotation of a semi-circle 
about its diameter as axis. 

In the figure here the 
Sphere ADBR has been 
generated by revolving the 
semi-circle apg about its 
diameter ag аз axis, 

The surface described by 
the Semi-circle by its revolu- 
tion about Ав is the curved 
Surface of the sphere, AII 


B 


Sphere ( the distance being equal to 
е). Hence we may say that the 
locus in space of all Mee 

Point. In the figure the fixed poin 
О is the Centre and the constant distance op is the radius (ғ) 
Ё the sphere, 
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Now, 72 oc is perpendicular to the cutting plane and. 
СР is a st. line on that plane, 
Z OCP is a right angle. 
OP?—O0c?-FPC?, or,!PC?-0P?- OC?, 
/. РС= Jop?-— oc? —a constant. 


_ Hence, since P is any point on the line of section and; 
Ы; always equidistant from С, the locus of P (ie, the curved: 
line Par ) is a circle ( i.e, its circumference ) whose centre. 
18 the point c. 

[N. B. The perp. ОС, drawn from the centre O to the. 
Cutting plane, being produced both ways cuts the sphere at 
two points A and B. These two points are said to be the 
Poles and the diameter AB is called the axis of the cutting. 
Section 1. 

(4) Ifany two points o 
joined to the centre, the ang 
the angular distance between the points. 

UN. B. As the surface of the sphere is a curved one,- 
the distance between any two points On it is expressed in. 
angular units, degrees, minutes etc» but not in ваг М | 

(5) In the given figure DEF also is a cutting circle т oe 
Centre lies on the centre of the sqhere. The centre о ТА 
Other cutting section РОК, however, does not lie on ` 


centre of the sphere 
i { А than the 
Here you notice that the circle ii is ier егей 
к қ г s 
cir adius of the forme 
cle Par, because the г section whose centre 


that of the latter (or of any other 3 
Hass төн coigelde ло). бе radias of A, plaue section, 


of a sphere diminishes as the distance of the plane from the 
Centre increases. 

(6) The plane that 18 1 
any one of its extremities 
and is called a tangent plane 

(7) Only one tangent plane can 
at a point on its surface. 


n the surface of a sphere be 
le produced at the centre is. 


at is perpendicular to ‘the diameter at- 
touches the sphere at the point 


of the sphere. 
be drawn to a sphere. 
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Latitude and Longitude 


almost round in Shape. Of Course all the diameters a 
sphere are equal, but the diameter of the earth joining > қ 
north pole and the south pole is a little less than its ot = 
diameters, As this small difference is negligible in com 


А ; еа 
parison with the vast size of the earth, the earth is regard 
-as a sphere, 


Latitude : Asina sphere, the diameter Passing through 
the centre of the earth UP to its surface on the North and 
South is called the axis of the 
earth, In the given figure NS 
is the axis Of the earth, The 
points of Sections of the axis 
and the Surface of the earth 
-are called its Poles, The Pole 
"Оп the north is called the 
North Pole and that on the 
-South is the South Pole. In 
the figure, N is the north pole 
and S the South pole, 


It is, however, to 
exists no line like N 


circle drawn on its surface, So these 
circles, 


Centres and with different radii 
are called Latitudes, 


these Circles аге Parallel, So the 
of Latitude, 
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The latitude equidistant from the two poles, ie. the 
great circle drawn with centre О on the surface of the earth 
is called the Equator. In the figure, WEB is the equator. 


Longitude: The circumferences of the imaginary semi- 
circles passing through the poles ( М and $) are called the 
Meridian or Longitude. 


In the figure, NABS is a longitude. 


It is evident that there may be an infinite number of 
latitude and longitudes. You have read in Geography that 
the meridian that passes through Greenwich is regarded as 
the Prime Meridian. 
magining these lines. In Algebra, 
you know, two st. lines intersecting at right angles to each 
other are taken as lines of reference ( i.e., as axes ) and their 
Point of intersection as the origin, and the position ofa 
point on the graph paper can be located, if its distances 
from these axes are known. The measure of these distances 
are known as the co-ordinates of the point. di se 
co-ordinates of a point on the graph paper may be found, 


if its position is known. с 

Similarly of the imaginary lines stated шы” ud suc 
lines may be taken as the prime lines or lines F re a 
for ascertaining the position of a particular Р асе on t e 
surface of the earth. The equator and the prime meridian 
are the said two lines of reference. 

The angular distance of any place from the equator is 
the latitude of that place, and the angle between the meridian 
of a place and the prime meridian is the longitude of the 
place. So the position of a place on the surface of the earth 
can be determined, if its latitude and longitude are known. 
Conversely, the latitude and longitude of a place can be 
determined, if its position on the earth is known. 

It is to be noted that the latitude and longitude of the 
point of intersection of the equator and the prime meridian 


There is a purpose for i 
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are both zero degree. The latitude of any place lying om 
the equator is evidently zero degree. So also the longitude 
of any place on the prime meridian is zero degree, 

Hence as the poles lie On the prime meridian the 
longitude of each pole is zero degree. 

The latitude of а place above 
equator is called ‘latitude DOrth' and that of 
below (ie, on the south of) 
"latitude south.’ Similarly, 


‚ the latitude 
that of the south pole 


Similarly, 


there are longitudes from 0° 
Cast as well а 


to 180° to the 
5 to the west of the prime meri 


dian. 
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Now, the arc AN is taken to be the distance of A from 
N. Since at any position of 
^on the parallel of latitude 
САМ, the distance AN is cons- 
tant, 2, the ZAON is always 
Constant. Again, since ON 
1$ perpendicular to the plane 
УВЕ, the Z nosis a right angle, 
So ZAoB= /мов- ZAON 
=a constant, and therefore 
the arc BA is constant. The 
distance of A from the equator is the arc AB, which is the 
latitude of the point a. Hence, the angular distance of any 
Place from the equator is its latitude. It may be expressed 
otherwise, The meridian NAS passing through A cuts the 
equator at B.. The distance of A from the pt. В along’ the 
Meridian BN (і.е., the arc BA) is the latitude of A. 


Determination of Longitude 


The longitude of a place is the measure of the angle 
between the plane of the meridian passing through the place 


and the plane of the prime meridian. In the figure the angle 
he plane of the prime 


WOB or gis the angle between-t an 
meridian Nws and the plane of the meridian NAS passing 
through A. The measure of the angle Ө is the longitude of A. 


The position of a place on the surface of the earth can 


be determined if its latitude and longitude are known. 
Suppose the latitude of a place is 20*30' North and its longi- 
tude is 60°12' West. To find its position move 60°12' to the 


West (to the left) of the prime meridian along the equator 
and therefrom move 20°30’ to the north (i.e. upwards) along 


the meridian and you get the position of the place. 


— 
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ANSWERS 
ARITHMETIC 


Exercise 1 


312, 624; 2, 6903145937; 3. 144, 4 
А 18, В 57,0 33; 6. 74; 7, 1266000; 8. yess 
6480;10. Rs, 875;11. ARs, 158, B Rs, 237, О Вз, 316; 
57980; 18, 609; 14, 22151; 15, 685 in place of 635 ; 
А Rs. 55; B Rs, 79; © Rs. 91 ; 17, 96660 ; 18. 3364647; 
£ 8. 10 в. 22. 9 secs, 
Exercise 2 

i 8. 6759; 4, 99792; Б, 100093; 
360; 7, after 3 hours ; 90, 15, 10, 9, 6 times respectively ; 
`+ 9. 815 and 378, 815 and 441; 378 


10. 3,11, 33, 59, 177, 649, 1947 ; 
1886; 12, 58758063, 31663 ; 18. 99491; 14, 18 and 
or, 36 and 54; 


15. (i) 274 ; (ii) 2166; 17, 1090; 
843, 5999 | 19. 4ana 224, or, 98 and 32; 20, 6 hrs. ; 


; 28. 1015; 94, 193; 25, 48,52; 
; i 28. 4a. 6p.; 99, 87; 80, 148; 
97200; зә, 9999960, зз 


* 14403; 84. 147,777; 
15160; 36. 63, 144; 87, вт, 64 ; 38, 77, 49. 


101798 ; 


9; 6. 345 7, 75: 
2. 0,' 18. 15 
i$; 19. 4%; 


000; 28. чаш жы “ads 
ANE м 2; 29. 95; 30, 8; 
2; „89, 825; 38, 8; в 1, 35. £8. 1s.; 
Rs. 873. 3 as, Bror p. ; 87. 1; - 38. ‘0015625; 
0005661; 40 е ЕТТИ 115625; 
£7.105,;R 44. 1; 45. 70 m.i 
3% eee т» 0416; 49 у, 50 2; 
13:5 1; x. Lo Ct Wm. 
zs, 096. 
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Exercise 4 


1. 60men; 2, 6 men ; 8. 180men; 4 1430 шөп; 
2 ^ men; 6. бут days; 7. 14 weeks; 8. 56 days ; 
Pr сы men;10. 18; 11. Qdays; 12. 50; 18.. 158 days ; 

. 8. 15. Rs. 760. 50 P. ; 16. 970 men; 17. 19s.3d.; 
18. 125 days; 19. Rs, 946. 


Exercise 5 


1, я 
қ = yrs. ; 2. O9 yrs. ; 3. 96 yrs. ; 4. 10094; 
Ü Üm.p.h.; 6, 1039; 7. 119 Ка, ; 8. 849 Km. per hr. ; 


7798 yrs. (арр.); 10. 95. 
Exercise 6 


1. 1934; 2, 1679; 3. 31693; 4. 2501817 5 5. 9307, 
6. 12000; 7. 13'057; 8. 5403; 9. 5470321) 10. 0395. 
11. 1$; 12. 2; 18. 3:8; 14. `6; 15. (a) 1033, (2) 14142136 . 
(c) '5641; 16. ‘632; 17. 170000; 18. 1900015; 19. 6 
20. "99999; 21. 209; 22. 195; 28. 85; 24. “0006. ] 


Exercise 7 


1. 36m.; 2. Rs. 366. 10 ав. 8р. ; 3. 84m.; 

4. 1100 yds.; 5. Ез. 198. 13 as. 1$ p. 6. (i) Rs. 1999. 6 as. ; 

6. (ii) 810 ares 360 ares; 7. Ез. 4.18а.; 8. Rs.7776if 
path is outside, Rs. 7605. Б a. 4 p. (inside) 9. Rs. 385. За. 8 p. ; 
10. Rs. 4. 90 P.; 11. Rs. 57.12 8; 12. 10m. ; 
18. Вв. 17.2а,; 14. 95 ш.; 15. 744; 16. 10m. ; 
17. 21m. 7m.; 18. Rs. 3531. 19. Rs.195; 
20, Rs, 20.3 в. 22 p. 21. 2 ft. 22. 10 m. 
23. Rs. 15326. 10 a. 8 P., Rs. 7340. 


Exercise 8 


1. 19 sq. yd. 8 sq. ft. 16 sq. in., 5 cu. yd. 25 cu. ft. 2. 1 cu.m. 
798 cu.dm.; 3. 26.41. ; 4. 97; 5. 4lom. 
6. 4ft.Gin; 7. 18sq.yd.4sqg.ft&, 11/8 ft; 8. 1596; 

9. Scu.ft. 10. 4m.; 11. 2j5om.; 12. 1ft. 1in.; 
18. 1875 gl. 14. 72sq.m.; 15. 6ft; -16. 101 ton 
5 стб. 2 qr. 19 Ib. ; 17. £1. 17s. 6d. ; 18. 43900; 
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19. £1. 17s. 4d. ; 20. 16 ft., 8 ft. ; 21. (1) 990 Rp 
(i) 708 sq. in. ; (ii) 2its5r.; 22. 7980 o. om. ; Bs 1. 18 Ж. 
28. 4608; 24. 1974 in. 25. 1012 m. (^ * 
26. 16 m. 19 m., 12 m, ; 27. 94$ sq. ft., Rs. 6. За. 08 
28. 50. 12 oz, 
Exereise 9 

80 я 
1. Rs, 2000 ; 2. 44% 3. 4000; 4. 393875 
б. 14 srs, a rupea; 6. 19453; 7. Rs, 9500, 


Exercise 10 
1. Rs. 1616; 2. Rs. 1350; 3. 


Rs. 9000; 4. Rs, 400; 
5. 4%; 6. 8%; 7. 94%; 


8. 41%; 9. 168 yr; 

O; 
10, Туш: il. RBs. 966. 14 a. ; 12. Rs. а. КЕ à 
18, Rs. 800, 74% ; 14. Rs. 12000; 15. Rs. ; 
16. 4%; 17. 68%; 18. 5%; 19. Rs. 1140. 10а.; 


20. 53255; 21. 19 Утв, ; 22. 16 yrs, 23. 4588. 108. d 
24. Rs. 503. 25.P.; ов, Rs. 218. 12a. ; 26. Rs. 5050 ; 
27. эн yrs. 

Exercise 11 

1. Profit 62% ; 


3. Rs. 700; 3, 23% P. ; 
4. “Rs. 19. 8 8. ; Б. 


Rs. 40; 6, Rs, 1000; 7. рз, 59. 8a ; 
8. 4% loss ; 9. Rs. 1900, 10. Rs. 279. 84 P. ; 
11. 70%; 19, Profit 9,5. 


75: 18. Rs. 4600; 14. Horse Rs. 400» 
Carriage Rs, 300 ; 15 


Re. 1; 16. Rs. 278. 9a, 14 р.; 
17. 19%) 18 50%. 


Exercise 19 
1 2 4 days, АЯ, BS, Os, 
4. First man Вз. 12, Second Rs. 10, bo 
б. 50days; 7, 80 days; 8 25 hrs. ; 9, 30hrs 
10. 19 hrs, ; 11. 8$ mins, i 12. At 7.19 Р.М.; 
13. 95 days; 14, 4 hrs. 24 ming, ; 15. 60 hrs. ; 


man 20 days, boy 60 days; 17. 50 days; 18. 4019 days; 
19. ARs, 12, B Rs, 8, C Rs. 2.50 B. 


30 days ; 3. 8 days; 
У 3.8; Б, 3 days: 


Exercise 13 
1. 144 hrp. $ 


2. At а distance of 950 ув. ; 8. 19b Km. per hr. i 
4 44KEm; Бор 9-20 А.м.; 9. 20 800.5 7. бе; 
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8. 10 Km. and 4 Km. per hr. ; 9. At 10-15 P. M. ; 
E m P. M. ; 12. 160 yds. ; 13. 73 Km.; 
E p % 15. 314 Km. рег hr. ; 16. 8 min. ; 
en "s "es yds. ; 18. 1 mile; 19. 10 min. 11 вес, ; 
5 : ь per sec. ; 91. Shre.; 22. Ain£hr. 90 min., 
in 7 hr. 35 min. ; 23. 190 Кш.; 24. 35 hrs.; 


EN At 5-15 o'clock; 26. 16% min; 27. 14$ brs. ; 
9. A 1088 m., В 101% miles. 
Exercise 14 
1. (i) 3323 min. past 4 and 37325 min. past 4 (ii) 5431$ min. 
Past 4 (iii) 90329 min. past 4. 2. 92; 3. 11396 min. slow ; 


4. 60 days, 19-14 o'clock, 11-44 o'clock ; 5. 17th August, 
true time 215%, min. past 2 А. M. ; 6. At 26128 min. past 4. 
7. Q hrs. ; $ Ab P.M, on 28rd Aug, 146 P. M., 
2-16 P. M. 


Exercise 15 
1. Лев; 2. 3:8. 11:49; 4. 193 Kg. 6. 401:544; 
6. 9:13; 7. 48.64; 8. 9:5; 9. 4:5; 10. 2 quart ; 
11. 195 tbs,; 19. іше; 13. 343: 169; ee ole ibe 
15. 45 gallons; 16. 3:1; 17. 5:1. 

Exercise 16 


Arranged in descending order of magnitude :— 
1. 8:19,6:14,5:25 2, 931:35,8:5, 8:8 
8. already arranged 
4. Зуй, 2 it, : 4 yd. 1 ft, 12 md. : 18 md., Rs. 6 : Rs. 10 
5. 20 6. 54 7. Bs. 4. Ша. 8. 3 yd. 1ft. 
9. Бала 10 219m 21. 9° 10 12. ARs. 198, 


Bus rm dg wine. ЧЕ 5:10 15. 95:18. 


Exercise 17 


1. 12 9. 18 3. 12 P. 4. $ 
5. 18 6. 14 7, Ве.1.14 а. 8. 82 metres 
9. 97 10. 3185 11. '2095 12. 2hr. 5 min. 
13. 15 14. 6 15. Rs15 16. 45 
17. 3% ig SHE № 28 20. 18 


21. 45 min. 22. No 40  ?9 No, 68 24. 63 
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198 26. 16: 24:30: 35 27. 9:18 
20 : 63, 40 : 60 1 105 : 196 29. 1:9,15 yrs. . 
A Rs. 306, В Ra. 408,0 Rs. 510 31. 45,60 
Ram Rs, 600, Hari Rs. 800, 33. 115,184 T 
А 20 yrs, B 25 yrs, 35, A 48 yrs, B 60 yrs. 86, 5: 
water 72 litres, wine 108 litres 88. 21 Kg. 


7 Hg, 40. 16: 15. 


Exercise 18 


(i) әкі, (ii) Rs, 94 2. 200, 250, 300 | 
Rs. 80, Rs. 200, Rs, 60 | 360 
15 Dg, coal, 10 Dg, sulphur, 75 Dg. Saltpetre 5. 


60, 40, 30; 94 7. ARs, 80, B Rs, 120, O Rs, 150 


24 ош, 18 60, 160, 400 respectively 
50°, 60°, 70° 20. 45, 50, 55 утв respectively 
Rs. 700 * men Rs, 48, Women Rs, 39, boys Rs, 20 
А Rs. 216, В Rs. 90, С Ез, 96 


First boy 15 B, second boy 6 P, 


Bs, 348, Rs, 290, Rg, 232 Tespectively 


33 Kg. бн 
Exercige 19 ; 
Ram Rs, 80, friend Rs, 100 * ARs. 32, B Rs; 40 
‘Rs. 400, В Rs. 500, О Rs, 600 5-4, го ту в. 
Rs. 19. 0 . 


ARITHMETIO 


10. A Rs. 190, B Rs. 108, C Rs. 119 
11. A Rs.983, B Rs. 270, О Rs. 216, D Rs. 126 


12. Rs. 391, Bs. 529, Rs. 1311 


13. A Rs. 1386, B Rs. 693, C Rs. 2079 
14. 323. 5з.94., 230. 14 в. за. 15. A Rs. 950, B Rs. 270 
is А Rs. 32.50 P., B Rs. 99. 25 P. 17. Rs. 736 
8. A Rs. 930, B Rs. 300 19. after 4 months 
20. A Rs. 350, B Rs. 370. 
Exereise 20 
1. Вз, 66 2. Rs. 9450 8. Rs. 438. 75 P. 
4. Rs.500,95 P. 5. Rs.1910 6. Rs. 8540 
7. Bs, 1950 8. Rs. 4585. 50Р. 
9. Rs, 3479 10. Rs. 558 11. Rs. 500 
12. 5р, 13. Rs. 190 14. Rs. 130. 
Exercise 21 
1. 26706. 148.74: 2. Re.1.15 вв. 3. Rs. 30 
4. 81-464 dollars (App) 5. Бә. 1=18 francs й 
6. 25'99 dollars 7. Rs. 4500 8. Re. 1—1'682 fr. 
9. 17-64 10. Rs.15 11. Rs. 138. ба. 4p. 
сз 13, £ 1=Rs. 15'625 
12. Rs, 15516. За. 9 p. 15. 8995 
14. £1231. 17 s. 64. : 
Exercise 22 j 
4 mm. (App. 
1. 390 9. 1930 8. 1ш. 4 т. Ром. ; 
4. "001 5. 3048 cm. 6. 24855 miles 
7. 948558661 miles 8. 1 Кю. 47 m. А 
10. 111011bs, 11. RN idis : 
12. 90° : 13. 
A0 40:88. m 15. 61024 cu. in. (App) 
14. 15499969 с Ў 
ов 17. 104550 litres 
16. 1--1875 m., 6='625 m. 19 adf КЁ 
18. ; à 
ЫЛЕ d 91. `09798381300671498 
20. 714 Kg. 
23. 1в. 11а. lq. 
22. 380 m. 25. 10750 francs 
24. Rs, 997. 12a. 9'6 р. rau 
26. 1hr.95 min. 20 вес. a 
28. 9 m.,3 m., Rs. 144 29. 63% 1088 80, Rs, 51181, 
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Exercise 23 


1. 7,000 ; 74,00 2. 10,000 ; 9700 3. 4000, 3700 

4. 3°74, 3°740, 3'7404 5. 8 6. 3°27 

7. 507 8. 791 9. “00798 

10. (1) “82, "0016, '0049...; 49... ; (2) 2'45, *003, '00125.,19,25 
(3) “03, "0081, 1152... 11609,5; 11. (i) “398, 


"0004, 70012... *19 , (ii) 70915, 700005, “0098, ‘93... з 
(іі) 903, "004, '0019..., *19... 


16. Вз, 30. 60 p. (App.) 
18. Rs, 97, 54 p. (App.) 


12. '99...,93...; 

18. 6:5 14. 37'7995, 3780 15. 1470949, 14°09 
16. 187417, 18:75 17. 4539, 454 18. 7049, "0499 
19. 5'485, 5'48 20. '390695. 

Exercise 24 . 
1. Rs. 1576. 95 p, 2. £51 3. £78.10 s. за, 
4. Rs. 400, а, 9. Rs.48.83 P, 6. Rs. 46.45 P, 
7. £33, 14s, 104. 1 q. (App); 8, 8 1340. 1 в, 11d. (Арр.) 
9. Rs, 595508 10. Rs. 815, 85 P, 11. Rs. 1940.26 P. 
12. Rs. 497. 1 P. (App.) 13. Rs. 15. 95 P. 
14. Rs, 3900 db br Atos 


; 20, Rs. 12500 9i Rs. 10000 
22. Rs. 3750 24. Rs, 1576. 25 P, 25. Rs, 157, 10 as. 
26. Rs, 625 ' Bs. 695 әв 27783 99, 108160 
80. Rs. 400, 5% ay. Rs. 1950, 4% 32. Rs, 9205 
93. Rs. 464, 1 9 79р, 84, Вз, 5618 gp Rs. 104. 50 P. 
STATISTICS 
Exereise 1 


5. () 7, ү 75; 9, 23 — 97(fG), 28 - 39(/11)... еве, 


'5- 84°5,.. eto. ; 


с. ; 
13, Limits of interval. ,.mid-points 14. 5075-5075 
89'5- 87'5 85 52°75 – 54°75 
775 ~ 89'5 80 54°75 — 56775 
725-775 75 
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15. (1) 54 Kg. and under (f7) 
55 Kg. and under (/9), etc. 
(2) 62 Kg. and above (/19), 
61 Kg. and above (f26), etc. 
16. 8- 10(f30), 11- 13(/21), 14 — 16(/48), 17 — 19(/45). 


Mee Hn 


. (i) 6278 (ii) 18% (ШІ) 11495 


1 
4. Вз. 187 
2. 961,955, 24°3 3. a(n+1) 
5 eia 6. Re&2196 7. 119054 11933, 118'89 
8. (a) 432 (М 4468 (o) 455 (d) 48°62 by 
9. 0 10. 3 yrs. 11. £23 (App.) 12. fus 
) . 925 
18. 5803 (Арр.), 57:09 w 20 
15. 9'72 (App) р 
Exercise 4 
езіле” 5,22% 6. 898 


lor пв: 8. 957 | 
7 Р Ы к. 1117" 9. бша. 10. 10108, 18. 


Exercise 5 
25 "781 A, "Т 5. 8'67, v “ыз Puy 
T'58 (App) 7. 143125, 6 9. 15,768 p i 
11. '7 19. 46,175. 


ЕЕЕ 


у а%--243--44--9 19. 


ALGEBRA 


Exercise 1 
@+yS+23— Bey, ә, 1-0 3. a^--9ab - ab2--b - 1 
а-а 5. a®+b* 14-393 
7 ба° — 945 + 19444443 _ 1la*+8a-5 
25-541 8. 45° 324-1 
zs?’ +y? аз 10. at-as4, 


a*-- 5? +08 аъдо ьо 
Product = 455-4 — 5g? 


ys. Quotient— 973 4 у _ y? 
(а? - таб) 15, 2* E y*-1- суару 
И — ye V утуе 
" g? PEN 
аа о аьа фь, 18. 7, 
Exercise 9 
1 2. 9 3. 4. 18 1 6. 5 
5 8. (i) 69 (i) 95 9. 14,59 
0 11 110 12. 97 13. 35 14. 195 
0 17. (i) 34, (1) 9 18. 1 20, c? 4- 8c 
PE 
2 2 
5 G-2*- (у pje 24, (2a--b-Ec)* (а) 
1 26. 6 - 27. (a+)? — (оа 
(ac4-54) ? -(bo — ad)? 29. 174, 
Exercise 3 


(22-3) (2: — Sy) (42° +9уз) 2. (z--y)(a - (= у") 
(m +-mn+-n2)(m2 ттт?) 4, (2*--95--g) (s ар а) 
(^ -Fay-Ey* СЕРТІНЕ, б. (90-2 Qa — oy а) 

(0 (a--5- oa- d+c) 


(i) (a--b- c - da- b+c-d) 
(22-62-09) (оза — 62-9) 9, (2%--92--3)(о% - 9g4-3) 
(22442-8): — 4549) 
(a? -952)(53 = 228)(аз даъ арада - 2ab-+953) 
а аа an 9) 13. 


(2?--2--1)92 — z--1) 
b+c- a)(c4-a — b) 


16. (z--4yY(s* — dey -+-16y2) 


(a--b--c)(a 4-3. o 
@- 8)(®°--3а--о) 
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17. (i) (x--3Yz3 — 3z--9)(z - 3)(z* 4-32--9) 


. &g?-g41 


Gi) (8a--35)(4a? — 6ab+9b*) 
(x — 3)(z-- 2) 


z*y* (5x — 8у)(952%--15-у-Һ-9у%) 
23. (z--Fy- 4a)(z- y - 2a) 
(82-+7y)(72- 3y) 


(8 — 8а)(8--4а) 
(8г--11)4-Е7) 
(2а2--5)0а--3)9а- 3) 


25. 


19. (i) (e+4)(2-7) (ii) (32-42)(4 - 5a) 


21. (w-7)(e+5) 


. (a3--9a— 4)(a* — 2a°+8a?+8a+16) 


(а-ЕЬ- 2c)(a3 4- b? +40? – ab+2ac+2bc) 


(a — 1Y(a* - a - 4) 30. 
(a-1-2(c4-3)(z-4) 32. 
(а3--53)(а3--у%) 34. 
(5a = 85)(15%- 13a) 36. 


(a - 5)(a4-2)(a* — 3a--19) 
(2% — Bar - 5)0%-32- 17) 39. 


(24-9)(= — 1)(x4-15) 
(г--1)е- 5)(= - 2)? 
(с--а-ға- b)(c-I-d — a+b) 
(a — 1)(z4-1)(z - 3) 


(z4- y)(y4- 2)(z4-2) 


(е0 = 00а? науа y) 


(a = b(b с)(с – a)(a--b--c) 


- (a - b)(b- cXc— a)(ab+act be 
45. 
47. (= - 3)(92+-3)(82* - 32-7) 


3(8z — Зу)(ду— 3e - 22 
(z--a--3)(«- a - 2) 

3(a-- (b — о)(а+95- о) 
(atd+b+e)(atd - 57 
9(a--c)1--a) - 0) 
G) (@+5)(62+1 
(а) (a?4-3a- 3 (a* 3a 3) 


c)(b- cta- 


) 43. (a+b)(b+e)(c+a) 
(23--ба--8)(22--5ш-Е7) 


dY(b- c a--) 


Убаз--142:4-90) 


(a — bye - ob- e) 


(а-а? а) 58. 

Exercise 4 

4 35-1 4. 22-723 

we rrr opUR Eee 
аз 42-8 У нь 
d 13. 2-324 14. 2%-9:2-1 
xk 16. 2+5 М 9-1 
xc 19. a?+3at+1 20. 3z-5 
2242-2 22. 2-9 23. а°-Е9ш--8 
30-7 95. 2-1 26. a-1 

28. 2a(a- 2) 
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80. (x4-1)(z- 1(=+9)(5- 9) 31. (г--1)--1)(Ф--1) 
32. (2-а)г--с(-- с) 88. (=- 1)(a- 2)(=- 3) 
34. (а+-9)(а-Е3)(а--4)(а®--а--1) 
35. (ғ--1)-1)(2- 5)(z — т) 

86. z*(y—9)(,— 1)(&-Е9)(а-Е3) 
37. (а-Е1)(а@—1)%(а- 2)(a* 4-1) 
38. (a--b4-c)(a — 8--сХа--ь- c)? 
(25-3) (аж — 6x 9)(42* --67--9)(752 —bz- 6) 


40. (i) 36(z* — 1)(* — 1 (52... 9) (i) z*(z4-9)(s— 9) (4-4) 
41. @- 9)(а#--9)(®-Ьш--т) 42. 


es 
> 


z*--4g--3 
43. g?-1 апа £*--9g — 3. 
Exercise 5 
72+5 — 64a? 
ELE +e ier ® аш, 
5. 1 6, 1 V. Fl 18/40 9. 0 
3 " 
i 1. 12, ; 
10 Gers) 11. 0 2. 0 18. 8 
м. I 15, 1 16. 1 
xyz 
р ds № 0; $0 0, 5 1, 
abe’ . », . , . Г . a 
16515 | (a-b): 
22, 2191: 28, N 
Exercise 6 
L 3; 2 hg. 4. LI 5 1: 6 в; л, б: 
8. 11; 9 2%; — 10, "RETO 433 $a qx xi 
b D qw 1 4 
13 zi 200. Sa ; 16. 3$ 
2-5) 14, (i) apy 6) api 15. Қа--0); 16. 345 
17. b; 18. -%а-%; 19. a(a+d+e) ; 
20. 7 (аьаа), 21. ысый 22. 102; 
або 
2 . 
28. TA 24. 91, 25. 92; 95. (a) —6i; 


ab . 
70; 29. 2; 29 (a), i-i 


Я a+b. ab 
atbko-q 31. E ; 32. ATE 
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Exercise 7 


Respective values of z and y, or, of a, 7, 2 are :— 


1. 18,6; 2. 5,4; 
5 (a). 4,10; 5 (d). 1,2; 5 ra "i NAM 
s ү MES ee xk di way 
EN . 1,8,5; 14. 30,15,19; 15. 4,6,7; 
"c-r ic MAP 12; 15. 4,6,7; 
2% 8a 4a Ку та, 1; 
18. a,b,c; 19. bolb- c), calc- а), ab(a-2); 20. 4,3 
21. L $$; 22. L8 žo - 4,8,5; 


23. bo+ab- ca, 001007 bc, catbe — ab ; 


b 
24, 1,9,8; 28. ET dps 26. 1,4,8. 
-b-b +ac-be. a b c 
27. b er 28. g 9 5 
Exercise 9 


7. 0;  21(a. 216, (0 104; 
Exercise 10 


22. 2; 80. 36. 


1 (а). 19 ft, (0) Father's 38 yr8» Son's 14 yrs. ; 9. 32m.; 
3. 35,15; 4. 19,42; - 5. 90; 6. 35m,45m.; 
1. 69; s. 1916,15; 9. 9l; 10. 35; 
11. 80; 12. 93; 18. 725 14. 54; 


15. (1) 1022 min. past 2. (2) 4317 min. past 2. 
(8) 238 min. past 2. (4) 24 mins. past 2. 16. 991% mins. past 5; 
17. 99525 mins. past 2 i 18. 3% cubits | 19. 600; 
20. 960; 21. 844.; 22. 2 m.p.h. ; 28. 9:8; 
24, 91 tolas. 25. 10 hue. : 26. 98. 27, 9 mi. and 4 mi. per hr. 
28. Boat 4 mi., current 1 mi, per hr. 29. 84 30. In 1800 
31. 84; 519 32. 2111 min past 1 and бїү min, past 1. — 
33. ten 2s., cofee 198. 34. 123 35. 180 miles 
36. 7 37. 18. 

Exercise 11 
15. 5, -3'5 16. i, 1. 17. 3, 4 18. 9; 4 19, 0, 5 
20. 7,1 91. 2-3, 971 22. #=5,y=1 
28. g=- 94. 2-1 85. жегі, үй 
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26. z—1$,y—31 29. 2155, `5 30. y=1 

81. (28, 28), (7, 5), (7, -2) — 82. 90° . 35. 13 units or 
1°3 in. 94. '995 sq. in. 35. 12 sq, units or 
'12 ва. in. 37. '1sq. in. 88. 59'3 units of length. 

39. (i) 3z--2y =19 (ii) y--9z—0 (iii) z4-y--2—0 (iv) £$4-2y—8. 
48. right angle, co-ordinates (1-1); 45. 104 as., 14. 


46. at Б P. M., at a distance of 35 miles, 47, (1) 50 mins. 


after P starts, 25 miles from Howrah, (2) 6 miles. 
48. 4hr.19 min. after A starts, at 


a distance of 13°2 miles from 
the starting place, 49. 


at 9 mins. past 9, at a distance of 26 


miles from Howrah. 50. 80 miles, 51. 2'4 hrs. 
52. (a) at 24 mins. past 5, 24 miles from P, (5) 4 miles, 
53. (i) Rs. 80, (ii) Rs, 940 per month. 54. 94500. 
Exercise 12 

1. +5 2. +1 8. -к,/9 4. --9 

5. Ф-% 6, 54 7. 14,91 % $i 
9. 7, -4 10 917, -11 11. 58, 9$ 12. 3,93 
13. 9, -2 14, 19,5 15 3= VT 16. Ege 
17. „3+3 18 6,9 19. 4,-9 ор a | 
21. 5+ JIT 22, 3, -4% 23. 9,44 24. 63 Р 
25. -4,2 306 p "NM 98. 0,91 
29. -94,-8a 30, 3/10. | 

d 9 81 /8-є4 82. с,в—Ъ 
33. 0,44% 34, b+ ba ESI 35. аль 
a О 
36. -$0-- JT) 37. 43, -42 38, 27, - 14 
1 t 
39. 1,1 40. 185, = 119, 
Exercise 13 

A "d Be те “Teh > ПАН с: 
mL 5. Tor-g € 11 180r ал 
7, 191,100 (in the Second а Me dibus oe 


9 8", " т " 
1L Азы. Bg hr, 19. 9à С i a. М 
М. 76 15, 6 Km 16. 8 om. 17. 20m,, 13m 
18. 9 Km : 4 Km, ; 


19. 19,99 20. 7 in. 


BM oou 


MENSURATION 


Exercise 1 
168 2. Бз. 1771 8. 8784 acres, 2°16 acres 
110400 5. Rs. 35. la. 4p. 6. Rs.4.1a. 
360 8. 117 ft. 


Exercise 2 
95 cm., 150 ва. cm. 2. 150 ft. 


8. 36 oms., Б oms. - 
12637, ft., 12012 ft. 5. 15 m. 6. 73g 
44/8 em. 8. 11°6 ft. (App.) 79 
5000 ва. yds. 11. 176 yds. Чә a: e 
800 ва. сш. 14. 5719145. (App) : 
"64 ft., 519'6 sq. ft. (App.) | 
ih „/8 sq. fb. 17. 98417 sq. №, (App.). 
Exercise 3 


i t. 3 in. 
7 ft. 4 in. 2. lit.9in. 8. 180 4, 961 
16 s. ба. 6. 7ft, ЗЕ. 7. 30 miles 


10% in. 9. 10 miles 10. 10$ v 66 in. 

15 ft. 9in. 12. 7 metros 13. 110 yds. eMe 
19 yd. 1 ft. 117 in. 15. 154 ва. ош. ы А з b 
1yd.8in. 18. 9 ва. ft. 58% sq. ia. 19. sq. it. х 
4840 yds. 91. 9714 D" re 

12 cm. 23, £246.88. нең E 

Тіп, 26. 999 in. (App) . 84%. 


Вз. 033. 12a, 3p. 7 99, Rs. 577. 8a. 308 fb., 14 secs. 
3. . 12a, Әр. 
407435 sq. ft. 
Exercise 4 
1032 sq. cm., 2160 cu. cm. 2. 5 бы em. 
96 sq. cm., 64 cu. om. 4 92Kg 5E 
1152 cu. m., 26 m. 


idth 12 m. 
length 27 m., breadth 15 m., Wi 
e. сш 8. іш. 9. 8/3 cm. 512 cu. em. 


8 m. 

13 m. 11. 5m. 12. 

ute em. 14. 4390 sq. em. 
376 sq. om. 16. 18cm. 


25 от 18. 125 19. 32000 20. 519 си. сш, 


MENSURATION 

Exercise 5 
220 sq. m. 2. 165 sq. ft. 3. 1939 sq. dm. 
341 sq. om. 5. 3m. 6. Rs. 27.8 as. 
15 m. 8. 396 cu. m. 9. 7m. 
Rs. 440 11. 4629 sq. ст. 12. 3392 Ib. 
+ ош. 14. 1018j cu. in, 

Exereise 6 
98 ва. dm. 56 вд. ош. . 2. 154 sq. dm. 
1437$ сп. cm. 4. 34m, 5. B m. 
m. 7. 147 cu. ft. 8. 3m. 9. 216 
840 11. 129987 cu. їп, 12. 4 om, 
201 15. 138 oz, 15. 12 in. 


1957114 sq. cm, (App.). 


SCHOOL FINAL EXAMINATION —1965 


MATHEMATICS ( Compulsory ) 


oq. Rs. 2.205. _ 23-8 of 3 z 
1.(a) Simplify : -%5 off... 
(a) Simplify: вета nP. 8—48 xi (18 +т- ont). 


5 


[Ans. 1] 


Or, (a) If one yard be equivalent to 0'914 metre, find 
correct to two decimal places, the number of cubic centimetres, 
equivalent to one cubic foot. [Ans. 28279°70 om.] 

(b) A person has an annual income of Rs. 1,915.50 nP. For 
the first 20 weeks of a year, he spends at the rate of Rs. 45.15nP. 
per week ; assuming that there are 365 days in the year, what 
should be his expenses per day for the rest of the year, so that 


he may not find himself in debt at the end of the year. 
: [Ans. Rs. 4.50nP.] 


2. A gentleman’s salary is Rs. 625 рег month. For the | 


first 3,000 rupees of his annual income, he has not to pay апу 

income tax; for the next 2,000 rupees, the rate of income tax 

is 7 nP. per rupee and above that, the rate is 9 пР. per rupee. 
he has to pay in а year. 


. Find the amount of income tax 
[ Ans. Rs. 365] 


of pupils in three classes of & 
в in classes I and ЧТ are in 
ІІ and III are in the ratio 
h class. 

[Ans. 63, 105, 165] 


Or, The total number 
school is 333. The number of pupil 
the ratio 3:5 and those in classes 
7211. Find the number of pupils in 686 


3. Find the difference between the simple interest and the 
compound interest (compounded annually) on a sum of Rs, 2,000 
lent out for 3 years at 5 per cent per annum, [Ans. Rs. 15.25nP.] 


(2) 


А n ; f 

Or, The following table shows the frequency distribution =: 

marks of 84 students in a certain subject. Calculate tho enm 
of the marks. [ Ans. 7 


Number of students 


Сс 


2 E [ Е 

| 
ан ән НОБ ВИЕ И МЕ J i 
Marks 50 JE ШЕ 


55 


85 | 91 


Answer either (a) and (5) or (c) ава (d) : 

(a) Resolve into factors : 

G) га-4)-((у-4); (и) 1922-72-10, | 
[ Апз. (0) (z-y)(z--y—4); (#) (32+ 2)(4= - 5) ] 

(b) Find the L. C. M. ot : 


2z? - 954-9, 6x? - 5 — 12 and 3z? — 2% — g. 


[ Ans. (z—2)(z—3)(25 - 3)(3z +4) ] 
(c) Find the H. С. F. of: 


653 — 8z? — 40%--30 and 25? - g- 15, 


[ Ans. (z-3)] 
(4) If a+b+c= 0, prove that 
T ot НЧЕ: =0 
(a+b)(a +o) (b--c)(b4-a) (с-Еа)(с-ЕЬ) à 


ое wr 
5. (а) Solve; (i) Pit e warte] 


[Ans. (i) 2—7; (ii) x=3, y=2] 


Or, (a) A number Cosists of two digits; the digit in the 
tens’ place is twice that in the units’ place, and if 18 be 
subtracted from the number, the digits interchange their places. 
Find the number, 


[ Ans. 42] 


Os) 


6. Using the same unit and the same axes of 
draw the graphs'of the following two equations, pl co-ordinates, 
three points on each graph :— ; Plotting at least 

z-4-2y —6, 2+у+1=0 
and from the graphs, find the co-ordinates of thei 2 
| intersection. [A r point of 
ns. (-8, 7) ] 


| 
7, Answer either (a) and (b), or, (c) and (4): 


(a) Prove that & quadrilateral is a parallelogram if one 
pair 


of opposite sides are equal and parallel. 


(5) ABCD іва parallelogram 5 АВ and AD are produced to 
P and Q respectively, 80 that BP=AB and DQ=AD. Prove 
that P, O and Q lie on the same straight line. 

(c) Prove that parallelograms on the same base and between 


the same parallels are equal in area. 
| (d) ABOD ва rectangle and PQRS, the figure formed by 
| joining in order the middle points of the sides. Prove that PQRS 


is а rhombus. 
8. Answer either (a) and (b), or (c) and (4) — 

(a) Prove that tho angles in the same segment of a circle are 
equal. 

(5) ABOD is 8 quadrilateral 
centre is O ; if the diagonals АО, B 

ZAOB+ 400D-2 Z AEB. 
(c) If two circles touch, prove that the point of contact lies 


in the straight line through the centres. 

(d) The length, preadth and height of a rectangular 
parallelopiped are in the ratio 6 : 5: 4 and its whole surface is 
33,300 ва. oms. Find the length, breadth and height of the 
parallelopiped. [ Ans. 90 cm., 75 cm., 60 ош. | 


inscribed in a circle whose 
D intersect at E, prove that 


9. Answer any two of the following questions (a) to (f) :— 


(a) What two numbers between 50 and 100 have 16 for 
their @. О. M. ? [ Ans. 64, 80 ; and 80, 96 ] 


Ca) 


(b) If one rupee be equivalent to 1s. 354., how Yi. 
person has to pay in order to buy a Bank Draft € 1030; us ] 
on а London Bank ? [ Ans. Rs. 15826 

(c) If 2з = a-F b --c4-d, prove that 

4(bc--ad)? - (62 +02 -a2 — 43)%- 16(s — a)(s — b)(s - c)(s — d). 

(d) Resolve into factors :— 

a? (b — c) -- 52 (c — a) -c?(a — b) 

(в) P,Q, В ме the middle points of the sides of a triangle 
and X is the foot of the perpendicular let fall from one vertex on 
the opposite sido 3 prove that the four points P,Q,R,Xlieon& 
circle. 

(f) Draw а triangle ABO whose sides BO, СА, АВ are 
respectively 7 cms., 5 cms., 6 ems, long. From А, draw the 
Perpendicular AD on ВО and ‘measure its length, Hence 
calculate the area of the triangle ABC. 


LAns. Ар-419 cm., Area= 14:69 sq. om. 1 


SCHOOL FINAL EXAMINATION 1966 
MATHEMATICS ( Compulsory ) 


кеге $3 ofS 77Х019, Bs, 5.84nP, 
? Шу: 22-08. 77Х019 Rs. 5, Ed 
1. (а) Simplity гіз Yl UR. 2.19nP. 
[Ans. 33] 
» Өхргевв 13 miles in kilo- 


[ Ans. 20 Km. 908 m. 80 om. ] 
(5) A Railway train passes a telegraph post in 5 seconds and 


a bridge 450 metres long, in 15 Seconds, find the length and the 
speed of the train, [ Ans. length = 99 m., 45 m. per sec. ] 


Or, (a) It 39 inches = 99 сш. 
metres, metres and centi metres, 


2. А fruit.seller bought a nu 
15 per rupee, and again an eq 
mixes the whole lot and sells t 
What will be the Percentage of 


mber of mangoes at the rate of 
ual number at 12 per rupee. He 
hem at the rate of 13 per rupee. 
Profit or loss ? 

[ Ans. 223% profit] 


(5) 


| Or, A contractor undertakes to dig а canal, 19 miles long 
in 350 days and employs 45 men; he finds that in 200 days, 
he has completed 4l miles. How many additional men must he 
employ to get the undertaking finished in time ? [Ans. 55] 
8. A lends out a sum of Rs. 5,000 at tho rate of 5% 
compound interest ; В lends the same amount at 54% simple 
interest. At the ond of 3 years, they collect the interest due. 
Who will be the gainer and by what amount ? 
қ | [-Ans. А, Бу Rs. 695 | 
Or, The following table gives the frequency distribution of 
the heights of 52 students in a school. Calculate the mean 


height. 


No. of students 


30 | 33 


Heights (in inches) 


[ Ans. 3873" ( арр.) ] 
(a) and (b), or (с) and (d) — 


4. Answer either 


(a) Resolve into factors : 


(й) =- у? - 6xa+ 2ya +80? 


j 4 .- 9a? — 45, 
gi ; (it) (су - 4a) - y — 2a) ] 


[ Ans. (i) (2a? --5Y(2a 4-3) (2a - 3) 

| (b) Find the D. O. M. of : 
6x2 — 13ra + ба”, 622 +11ea— 104? and 6 
[ Ans. 2(2e—8a)(32 - 2a) 


224-900 — 4а?. 
(Qa 4- Ба)(а-Еа) ] 


(c) Find the H. C. Е. of : 

Ў = 91 3415602 — 1382+ 24. 

| 32? +1722 - 69c-- 14 and 912 Im Loa 
| (d) 153 (a? 4-52 с?) =(atb+e)”, prove that a=b=c. 
glz- y= 8 


3238, %-4 5 (и | 
5. (a) Solve: (4) m E 213 5. (ài) PE 


[ Ans (i) 2=6; (ii) 2-8, y-3] 


(6) 


От, (a) А farmer bought equal numbers of two kinds of 
sheep, one kind at Rs. 6 each, the other at Rs. 8 each : if he had 
expended his money equally in the two kinds, he would пат 
three sheep more than he had. How many of each kind did 


he buy ? [ Ans. 72 sheep of each kind ] 
6. Using the same unit and the g 
draw the graphs of the following two e 
three points on each graph :— 
0—2= 92, 3r—9yz5 ў 
апа from the graphs, 
intersection. 


ame axes of co-ordinates, 
quations, plotting at least 


find the co-ordinates of their point of 
[ Ans. (9, 11)] 
7. Answer either (а) and (5), о» (с) ала (а): 


(а) Prove that triangles on {һе same base and between the 
Same parallels are equa] in aren, 


(Б) ABCD is a trapezium with its sides AD and BO parallel. 


It X is the middle point of DC, prove that the triangle AXB is 
half of the trapezium, 


(2) Ita i5 angle is such 
to the sum of the squares on 
angle contained by these othe 

(d) Prove $ 
rhombus 13 equal 


; that the square on one side is equal 
the other two sides, prove that the 
г two sides is a right angle, 

hat the gum of the 
to the sum of the squa 


8. Answer either (a) ana (b), or (c) and (d) : 


(0) Prove that the chords of a circle Which are equidistant 
from itg centre, are equal, 


Squares on the sides of & 
res on its diagonals. 


Segments of the Other, 


(co) Proye that th 
point are equa] and th 
(d)- The curved surface of a right circular cylinder is 1,000 E 
om. and the diameter of its base is 20 om, ; find the volume 0 
the cylinder, [ Ans. 5000 c. c. ] 


Ө two tangents to a circle, from an external 
ВУ subtend equal angles at the centre. 


SSS шшш: s ae 
» 


(7) 


9. Answer any two of the following questions (a) to (f) :— 


80025 
R s 
(a) Reduce == 937893 49 its lowest terms. — [ Ans. $] 


(b) А person pays Rs. 51,000 to a bank for a bill of exchange 
payable in London. The rate of exchange is 15. 103d for the 
rupee and the bank charge is 9 per cent on. the amount payable 
in England. How much will his agent in London receive ? 


[ Ans. £4687. 10s. ] 


4ab w+ 2a TERR 
i E h 
(c) If z— 5 prove $ асан 2 -----4----- ; = 9, 


(d) Express (e+7) (549) (2-Һ11) (+18) as the difference 
of two equares. [ Ans. (z?-4-20z--95)? — (4) ] 


(e) АВО is a triangle ; its sides AB and АО are produced to 
D and E respectively. Prove that the bisectors of the three 
angles DBC, ВСЕ and BAC are concurrent. 

(f) Construct a triangle having given its base, and its area 
equal to that of a given triangle. (Statement of construction as 


well as proof must be given.) 


oet eV 


2 PICA TION 
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-. суа sw 5^ 
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